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TH HE committee on Repair Equipment for Engine Houses 

has adopted the term “engine house,” instead of round 
house, and suggests that that term be regarded as recom- 
mended practice. The locomotive dictionary is in a meas- 
ure an official publication which defines various locomotive 
details and it might be extended so as to include those 
describing locomotive shops and the buildings used for loco- 
motive running repairs. The British term “running shed” 

a definite term which causes no confusion. Engine house 
May mean the building for the stationary engines, but a bet- 
ter term for this is the “power house,” and this, too, could 
be made the recommended word, by official action of the 
association, The report is one ‘of, unusual merit, and it 
should do much to raise the grade of machine tools and 
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equipment used in engine houses. It contains a sentence 
which should become the slogan of the master mechanic, 
when the annual tool appropriations are under considera- 
tion. It is this, “Jf a tool is not efficient enough for repair shop 
work it will genera.ly pay to scrap it.” The report recommends 
a tool room, a store room with a more complete stock than 
is generally carried at such points, and it emphasizes the im- 
portance of making the engine house attractive, convenient 
and well-ventilated so as to render it possible to hold in 
employ a desirabie class of workmen. 
NUMBER of members disagreed quite emphatically 
with the report of the committee on the diameter of 
piston rods and the size of crossheads, which was presented 
yesterday. The title of the report required only formule 
and tables giving proportions for such parts and those pre- 
sented were found acceptable, but the design for the piston 
rod fit in the crosshead was generaily The 
breakage of piston rods is often the severe stress 
produced by driving in the key, and for this reason a nut 
fastening for the piston to the crosshead found consider- 
able favor. But the chief objection to the design presented 
is the combination of end butting fit and taper fit which ex- 
perience has shown is not good practice. If the rod has an 
end butting fit into the crosshead, the taper fit 
become loose. There is a loss in the area of the bearing of 
the taper fit when the butting fit is used. It is best, there- 
fore, to use such a taper that the rod can have a full bearing 
in the crosshead and to place no’ dependence upon the 
butting fit at the end of the piston rod or a shoulder fillet 
at the front end of the crosshead. 


discredited. 
due to 


will soon 


HE quality of the steel used for main and side rods has 
more to do with frequent breakage than design, and the 
large sections for rods used on American locomotives seem to 
be due to an allowance for material which is not uniform in 
quality rather than national design based on working stresses 
which good steel should permit. In the discussion of the 
report on main and side rods it was pointed out that in the 
manufacture of fluted rods by milling from the solid, the best 
part of the steel, which has been compressed by hammering, 
is cut away and the poorer steel is left to form the web of 
the I section. Two remedies were suggested which appeared 
to find general favor, first, that adopted by the New York 
Central in using rectangular sections for the rods of freight 
engines; second, the forging of fluted rods instead of milling. 
The fluted rod should be adopted for passenger engines where 
it is desirable to use polished details for the machinery parts. 
Such rods could be forged nearly to size and finished by milling 
and there would then not be a loss of the best material, but 
the web would receive as much working in forging as the other 
portions of the rod. The forging press, which is coming into 
use in railway shops, is admirably adapted to this kind of work, 
as it produces a better forging than the hammer. The rectan- 
gular side rod has the advantage of lateral flexibility and is 
therefore well adapted for use on long engines like the con- 
solidation and decapod. There is still room for considerable 
improvement in Iccamotive rod practice, not only in design, but 
in the selection of the proper grade of steel and in the heat 
treatment during the forging process. 
URIOUSLY, the use of the brick arch was not referred 
to in the discussion of the report on mechanical stokers 
Wednesday, although in the present state of the art it seems 
to be inadvisable to operate a mechanical stoker without it. 
The principal reason is that the arch assists in the proper 
distribution of the coal. Without it the tendency is for the 
light coal and slack to be carried too “far forward in the 
box, a considerable amount being drawn unconsumed into 
the flues and front end, stopping them up and in some cases 
seriously interfering with the capacity and efficiency of the 
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boiler. With the arch a proper distribution of the coal can 
be made and there is very little opportunity for the fine 
particles to pass back and over it without being perfectly 
consumed. The discussion of the brick-arch question ac the 
Master Boi.er Makers’ convention indicated that an arch 
to be properly applied must rest snugly against the flue sheet 
with an open space between the fire bricks and the side 
and at the corners where the flue sheet joins the 
side sheets. An interesting experiment is being made on one 
road—that of testing superheater locomotives both with and 
without the arch. While the tests have not been complete‘ 
and the data worked up, the indications are that it will be 
found that efficiency will be considerably greater with than 
the arch, the degree of superheat being increased 
owing to the greater volume of gases passing through the 
top tubes. One road is cutting out a number of the lower 
tubes where the brick arch is being used without any per- 


sheets, 


without 


ceptible effect on the efficiency of the locomotives and with a 
reduction in the cost of maintenance. 


HE report on the lubrication of locomotive cylinders was a 
unique contribution to technical literature. 
upon the report and discussion on smoke prevention in the issue 
of yesterday, attention was called to the seeming helplessness 
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of the association to suggest a means of accomplishing what is 
demanded of it. But there was no suggestion that the final 
word was considered to have been said, or that some means of 
smoke prevention would not ultimately be found. The report 
on cylinder lubrication seems to say between the lines that the 
limits have about been reached, and that there is practically 
nothing in sight that offers any great improvement on present 
practice; not but that improvements in details might be made, 
but, simply that the right feed hydrostatic lubricator is so far 
superior to anything else that it seems likely to continue to 
hold the field. Certainly, it is difficult to imagine anything more 
thoroughly condemnatory than the statements made regarding 
the mechanical lubricators. The only thing that prevented the 
report from being final and of closing the whole subject against 
further consideration was the statement, in the discussion, that 
one road had been experimenting with a mechanical lubricator 
that injected a mixture of oil and graphite into the steam chest, 
and was so well satisfied with the results obtained that a further 
investigation on a more elaborate scale is to be made during 
the coming year, and it was hoped that full data as to the 
results would be available by the time of the next convention. 
This chance statement seems to have been all that saved the 
subject from being closed, and thus becoming a unique feature 
among the topics that the association has considered. As it is, 
it is still open for discussion. 
HERE is often a satisfaction in obtaining an explanation of 
a fact and the reason for its existence, even though the fec 
itself may have been very familiar for a long time. So, the 
paper on the use of superheated steam fills a long-felt want 
For several years Schmidt has been advocating the use of a 
high degree of superheat in locomotive work, but without the 
accompaniment of any very definite data as to why he advocated 
it, or any very good reason why a lower degree would not do 
as well, or at least almost as well. In the discussions of the past 
Mr. Vaughan, of the Canadian Pacitic, has told of the increased 
economy obtained as the temperature of the superheat was in- 
creased, and beyond this we have had practically no authorita- 
tive data on the subject. The paper presented yesterday morning 
fills in the gap and supplies just the sort of information that is 
needed, based upon carefully conducted laboratory investiga- 
tions that seem to afford a full explanation of the suggestions 
that have heretofore come from the practical side. The Purdue 
investigations show that the moderate degrees of superheat give 
such slight savimgs in fuel that they are not worth making, thus 
exactly checking with the practical results of the Canadian 
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Pacific, and that the percentage of saving increases with the 
rise of superheat temperature to a point not yet determined }ut 
certainly somewhat beyond the 240 deg., which was the upper 
limit reached in the Purdue experiments, and probably extend- 
ing beyond the region of practical operations. 

This will come somewhat as a surprise to many who have 
regarded superheating merely as a means of overcoming cylin- 
der condensation, and to whom it seemed that a proportional 
reduction of condensation ought to show a prcportional 
reduction of coal and water consumption. The paper is, of 
course, a climax resulting from what has gone before, and 
of what has been presented and, while it confessedly falls. 
short of a complete and final statement of the case, and must 
be regarded, like its predecessors, as a report of progiess, 
it is doubtful if any further statements can equal in impor- 
tance those set forth therein. It is certainly the most impor- 
tant contribution on the subject of superheated steam on 
locomotives yet made, and will go far toward setting the 
whole matter in its proper light. While it comes as a whole 
and stands forth by itself, its author would be the first to 
acknowledge their indebtedness to and dependence on the 
work that has preceded their own, for it really embodies the 
results of a long period of investigation, and cannot be cred- 
ited wholly to the work of the past year. Strong and valu- 
able as the paper is, there is promise in it of more to come, 
and it is to be hoped that the painstaking work that has 
been done on locomotive Schenectady No. 3 may be con- 
tinued without interruption to the further elucidation of this 
most important subject. 


WATER PURIFICATION. 

a* ten or twelve years ago a proposition was made to 

the superintendent of motive power of a prominent rail- 
way to purify some particularly hard water on his line. He 
declined to consider the proposition, on the ground that it would 
not pay to bother with water treatment, and that the locomotives 
could be kept in service as matters were. Since then a change 
has taken place throughout the country and water purification 
is now taken as a matter of course. That it pays, and is recog- 
nized as profitable, was brought out very forcibly, by inference, 
in the report and discussion on water purification yesterday 
morning. To begin with, the report was limited to a cons:dera- 
tion of those localities where density of traffic does not warrant 
the establishment of water treating plants. In substance, then, 
the association, in assigning the topic, says: “Of course water 
treating is the proper thing, but there are some places where 
the consumption is so light that the economic value of a treat- 
ing plant is doubtful; so what shall we do in such cases?” The 
report made various suggestions, gave some figures of costs of 
materials, and indicated in a general way the course to be fol- 
lowed in handling these small stations. But it said nothing as 
to the economic value of the saving of tubes, of fire-boxes, of 
coal and labor. 

While this did not quite hold in the discussion, it obtained to 
a great extent. Members were anxious for detailed experiences. 
There were, to be sure, allusions to advantages that had been 
obtained from water purification, such as an increase of fire-box 
life, in one instance, from 12 months to 7 years; but as a whole 
these savings were ignored, and the main interest seemed cen- 
tered about practice. This was especially true regarding foam- 
ing. The means of its prevention when concentrations reacli 
high points were talked over pretty thoroughly; and, while the 
use of anti-foaming compounds was advocated for the lower 
concentrations and is, apparently efficacious; it appears that, for 
the higher concentrations the blow-off is the only resort. 

Water treatment, then, may be regarded as an accom- 
plished economic fact, and as so accepted. It now remains 
to work out a means of riddance of some of the annoy- 
ances which accompany its use. This is a chemical problem 
that will involve a deal of labor and take much time before 
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it will be even partially solved. As for a final solution, 
there is no prospect of that, for, the problems already exist- 
ing are innumerable, and as fast as one is solved another 
springs up. So, even though the incrusting solids and foam- 
ing salts were to be cared for and eliminated, there would 
still remain the common salts, which it is sometimes desir- 
able to remove, but which have not yet been touched. The 
essential point to be noted, then, in this report and discus- 
sion, is the unanimous acceptance of water purification as an 
economic proportion, and the tacit recognition of the desir- 
ability of its practice, coupled with the intense interest shown 
in the improvement and perfection of that practice. 


OIL FUEL FOR LOCOMOTIVES. 

HE cost of equipping a locomotive for burning oil, in- 

cluding the burner and regulating valves, the firebrick 
furnace and the tank with its pipes and valves on tenders 
is about $800, and the cost of steel storage tanks for road- 
way supply is approximately 25 cents per barrel. The oil 
stations cost only about 50 per cent. of the cost of coaling 
stations, but the latter are in place and already provided, 
while the oil stations are clearly an extra expense. 

One of the principal advantages of oil fuel for locomo- 
tives is the increased steaming capacity obtained from the 
poiler and the possibility of maintaining this at a maxi- 
wum throughout the run. It is this which has made pos- 
sible the successful operation of very large Mallet locomo- 
tives which develop a maximum tractive effort of 100,000 
lbs. and nearly 2,000 h. p. at ordinary freight speeds. The 
fireman does not become fatigued, and even in hot weather 
the maximum output from the boiler can be depended on 
whenever needed for any part of the run. While the phy- 
sical exertion of the fireman with oil fuel is not great, it 
requires more careful and close attention than in coal burn- 
ing to secure economical combustion. The fireman and en- 
gineer must work in harmony, and with each change in the 
throttle or reverse lever a corresponding regulation must 
be given to the oil supply and atomizer. If the fireman is 
not careful and skillful in this way it is possible for him 
to waste large quantities of oil and a greater value in fuel 
than is wasted by a careless fireman on a coal-burning loco- 
motive, 

The capacity of the boiler is soon reached as speed in- 
creases in coal-burning locomotives, and the engineer reduces 
the cut-off to accommodate steam consumption to steam pro- 
duction; but with oil fuel the boiler can be so easily forced 
with increased oil consumption that there is a tendency on 
the part of enginemen to use a longer cut-off than is econom- 
ical, and complete the trip in a shorter time than care- 
iul economy in oil consumption would require. This im- 
portant feature in the operation of locomotives when fired 
with oil is referred to in a comprehensive paper on “Petrol- 
eum as Locomotive Fuel,” by Eugene McAuliffe, general 
fuel agent of the Frisco Lines, presented at the recent meet- 
ing of the International Railway Fuel Association. The 
author gives carefully prepared rules for the guidance of 
engineers, firemen and others in handling oil-burning engines, 
including instructions for starting the fire, using the heater, 
preventing black smoke, and hkandling the atomizers, blow- 
ers and dampers. He exposes the careless habits of engine- 
men, and says it is easy to make schedule time or make up 
lost time with oil fuel, but it requires an excessive con- 
sumption of oil and results in a lack of discipline, and me- 
chanical facilities are allowed to deteriorate on account of 
the comparative freedom from failure actually to deliver the 
train on time. It is possible to measure oil very accurately. 
aud the consumption under proper regulation of speed and 
combustion could be easily established for each class of 
rains, so that it ought not be a difficult thing to determine 
hich enginemen are careless in the use of oil fuel. 
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There is an economy in oil fuel as compared with coal 
which is seldom referred to, and that is the comparative 
loss when engines stand idle under steam at terminals or 
are delayed on side tracks. It is then possible so to regu- 
late the oil jet that there is a small consumption of fuel, 


‘while with coal the large mass of incandescent fuel must 


be maintained over the grate to insure prompt movement 
when orders for departure are given. The saving in oil 
in this respect averages 50 per cent. of the coal equivalent, 
and in fre ght traffic in winter it is an important item, It 
is fortunate that large deposits of petroleum are found in 
districts where there is a poor coal supply, and where coal 
for locomotives is expensive. This is particularly true of 
California and Mexico. 





TO-DAY’S PROGRAM. 





M. M. ASSOCIATION. 
Discussion of Reports on: 
satety Appliances... .......000+: 9.00 A. M. to 10.30 A. M. 
Design, Construction and Inspec- 
tion of Locomotive Boilers... 10.30 A. M. to 11.00 A. M. 


Contour Of Diwess o<.2s%c.e esis ELOO} A. M. to 11.1S- A.’ M. 
NE Ris 6 ackks Ged eeceweanen 11.15 A. M. to 11.30 A. M. 
Mange Luabficationen. 06066 66.00 11.30 A. M. to 12.00 A. M. 
Minimum Requirements for 
I ee re ee 12.00 P. M. to 12.30 P. M. 
Resolutions, Correspondence, etc.. 12.30 P. M. to 12.40 P. M. 
Unfinished Business............... 12.40 P. M. to 1245 P. M. 
Election of Officers—Closing Exer- 
tera rca araken condiewies 12.45 P. M. to 1.30 P.. M. 


ENTERTAIN MENT. 
Band Concert, 10.30 A. M.—Entrance Hall, Million Dollar Pier. 
Six Kirksmith Sisters, 3.00 P. M.—Brighton Casino, in grand 
concert of vocal and instrumental music. 
Band Concert, 3.30 P. M.—Entrance Hall, Million Dollar Pier. 
Euchre and Bridge, 9.00 P. M.—F¥or both ladies and gentlemen 
and their guests attending the conventions. Solarium Marlbor- 
ough-Blenheim Hotel. 








ENTERTAINMENT BY THE KIRKSMITH SISTERS. 


One of the pleasing features of to-day’s entertainment 
will be the vocal and instrumental musical program which 
will be given at 3 P. M. by the Six Kirksmith Sisters at the 
Brighton Casino. The sextette are sisters actually as well 
as in their advertising literature, and each of them both sings 
and plays on various instruments. It is said—this can be 
verified by those who attend—that they are not only good 
to listen to, but also good to: look upon. 

The Brighton Casino is between the Marlborough-Blen- 
heim and the Traymore, and the entrance is on the Board- 
walk. Admission will be by badge. 





SUPPLYMEN’S EXECUTIVE COMMITTEE MEETINGS. 





The executive committee of the Railway Supply Manufact- 
urers’ Association meets daily, Sunday excepted, in its office, 
adjoining the enrollment booth, on the pier. 





CORNELL DINNER. 





The annual dinner of Cornell men attending the conven- 
tion will be held this year at the Hotel Windsor at 8 o’clock 
P. M., Saturday, June 17. It is expected that Jack Moakley 
will be present and explain his secret for winning inter- 
collegiate track meets. Special music and entertainment has 
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been arranged for, and it is planned to make this the most 
enjoyable dinner of the kind ever held. 

All Cornell men attending the conventions are requested 
to register at the booth of the American Engineer and Railroad 
Journal (opposite north stairway main building) as soon as pos- 
sible after arrival. 





TO-NIGHT’S CARD PARTY. 





The card party to-night will be one of the most interesting 
features of the entertainment program in connection with this 
year’s conventions. It will be given in the ball room of the 
Marlborough-Blenheim, which is just off the Exchange, and will 
begin at 9 o'clock. Both progressive bridge and progressive 
euchre will be played, half of the tables being set aside for each 
game. Fifty prizes will be awarded, 25 to ladies and 25 to 
gentlemen. The lady who wins the highest number of games 
of bridge will draw with the one winning the largest number 
of games of euchre for first choice of the ladies’ prizes, and the 
gentlemen will similarly draw, until all the prizes have been 
awarded. 

The sub-committee in charge desires to have it particularly 
understood that no woman will be allowed to play without a 
man for a partner. Last year was the first when prizes for both 
men and women were given. This rule was enforced then, with 
the result that about 300 men and 300 women played. 

The sub-committee in charge will be: J. C. Younglove, chair- 


man; H. S. Hammond, P. J. Mitchell, Ross F. Hayes, R. oll 


Coburn, W. J. Walsh, George R. Carr, H. A. Nealley, C. P. 
Williams, C. A. Knill, J. M. Brown and Thomas Farmer, Jr., 
and all having any questions to ask about the games, either 
before or during the party, are invited to refer them to the 
committee members. 

In order to prevent confusion two bells, having entirely differ- 
ent sounds, will be used to announce the ending of the games. 
A large gong will be used for bridge and a small bell for 
euchre. 

The following are the rules to be observed in playing bridge: 


No. 1. Play four hands; 20 minutes will be allowed for each 
four hands. Change partners when bell rings. 

No. 2. Progress on points not including honors, but put down 
total score. Do not add anything to scores for pro- 
gression. 

No. 3. Cut for deal at every table—low deals. 

No. 4. Change partners at beginning of each four hands at 
every table. 

No. 5. Double and redouble once only. 

No. 6. Count easy aces. 

No. 7. Misdeal does not forfeit deal. 

No. 8. Play spades whether doubled or not, but no royal 
spades. 

No. 9. Prizes awarded on total points and honors. 

No. 10. Do not finish hand if playing when bell rings. 


Note: — Guests of railway men or supply men may play, but 
will not be contestants for prizes. To be a contestant 
for prizes one must be: A railway man or a member 
of his immediate family, a railway supply man or 
member of his family. 

The following are the rules for euchre: 

1. Commence playing when bell rings. 

2. Eight hands at head table constitute a game. 

3. Other tables, game ends when bell rings, unless the 
trump has been turned. 

4. For progressing the bell will be rung twice. 

5. Lone hands count four. No taking of partner’s best. 

6. Misdeal, dealer loses deal. 

7. Visiting lady deals first hand. 

8. Remain seated until score is taken. 

9 In case of tie, couple scoring first moves. 
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The prizes will be placed on exhibition in the ball room, 
where the party will be held, at 11 o’clock this morning, 
The following is a list of them: 

LADIES’ PRIZES, 

Library electrolier. 

Boudoir electric lamp, copper coffee percolater. 

Bronze figure. 

Tiplitz flower basket. 

Brass fruit basket. 

Cut-glass jewel box. 

Sandwich tray. 

Mahogany tray. 

Thermos carafe. 

Velvet band with buckle and slide. 

Bracelet. 

Cavilier hand bag. 

Cluny luncheon set, center piece and thirty-six doilies. 

Cut-glass vase. 

Venetian flower holder. 

Rockwood tray. 

Mahogany candle sticks with shades. 

Cut-glass relish dish. 

Rockwood vase. 

Sheffield platter. 

Parasol. 

Dresden compote. 

Dessert set. 

Salad bowl. 


GENTLEMEN'S PRIZES. 


Russian leather traveling bag. 
Eight-day desk clock. 
Necktie case (leather). 
Brush set. 

Adjustable shaving glass. 
Cut jet ink stand. 

Set of hangers in case. 
Thermos bottle. 
Umbrella. 

Cane. 

Cordial set. 

Doutton pitcher. 

Cigar jar. 

Terra cotta bag. 
Venetian cordial set. 
Brass smoking set. 
Beer moat. 

Brass ash tray. 

Desk electrolier. 

Electric standing lamp. 
Ice tub. 

Copper champagne cooler. 
Cocktail mixer. 

Serving tray. 

Brass book rack. 





RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION 
ANNUAL MEETING. 





The annual meeting of the association will be held in th: 
Greek Temple, Million Dollar Pier, Saturday, June 17, at 11 
o’clock A. M. 

If the two candidates named by the nominating committee are 
elected (and, if universal popularity counts, they will be elected). 
it will be necessary to amend the new by-laws adopted last year. 
Both the president and the vice-president of the association 
should be members of the executive committee. This is fully 
covered by the present by-laws, provided those officers are 
chosen from among the 12 regularly elected members of the 
committee; but Stafford is scheduled to retire at the close ©! 
this convention, and the complement for the second district 























June 16, 1911. 


from which Mr. Allen hails, is already full. Again, Section 4, 
Article 2, of the by-laws says: “A member of the executive com- 
mittee who shall have served three years continuously, shall be 
ineligible for further service until an interim of three years 
shall have elapsed.” As Mr. Stafford will have just finished his 
term, he could not be re-elected to the committee without special 
action, although he would not be barred from the presidency. 
However, as Article 4 of the constitution permits amendments 
“at any meeting of the association by a two-thirds vote of the 
members present and voting,” the way is clear and simple. 





CALL FOR YOUR MAIL. 





There is a large amount of mail at the office of the secretary 
of the Railway Supply Manufacturers’ Association for persons 
attending the conventions. Some of it may be for you. Anyway, 
it won’t do any harm for you to call and find out. 





THE M. M. SCHOLARSHIP AT PURDUE. 





Secretary Taylor announced at the session yesterday that a let- 
ter had just been received from H. A. Houston, the young man 
who has the M. M. scholarship at Purdue University, who has 
just completed his fourth year. Mr. Houston stated that he 
had written to the donors of the scholarship thanking them 
for it, and indicating that he had endeavored to reflect credit 
on the association by keeping his grades up to a high standard. 





THE AMIABLE WEATHER MAN. 





The Atlantic City weather man has been, thus far, almost 
as amiable as could be desired. He made it storm Tuesday 
night, which was distinctly disagreeable in him, but perhaps 
he was under the impression that convention visitors would 
not arrive until Wednesday, the day of the opening session 
of the Mi M. Association. Certainly he was a dear, as the 
ladies would say, Wednesday and yesterday, although he did 
let it get a bit too warm yesterday afternoon. If he does as 
well until after the M. C. B. Convention he will deserve a 
handsomely trimmed chromo. 





FOREIGN RAILWAY NOTES. 





The progress which is being made in the development 
at the Port of Bahia, Guatamala, gives every indication of 
this point becoming a formidable rival of the other ports 
in the republic. The railway from that town to Quito is 
being pushed forward vigorously, and already there has 
been opened to traffic a section extending to a point near 
Calceta, a distance of 33 miles. The preliminary survey 
on the Chone branch, via Caimito, has been completed, as 
has also the survey on the line from Guayaquil to Balzar. 
Plans for the installation of an electric light plant are now 
being prepared, and every effort is being exerted to render 
the port of Bahia de Caraquez an important commercial 
center, 


The Quillacollo to the valley of Cliza electric railway in 
Argentina, with terminal stations at Vinto and Arani, has a 
total length of 56 miles. The construction of the first sec- 
tion of this important electric line has been completed and 
work on the second section, which will extend to the fertile 
and beautiful Cliza valley, will soon be begun. The survey 
of this railway extends in an easterly direction to Las Cua- 
dras, and from there runs southward to the Cliza valley, 
crossing the public highway at Angostura. The completion 
of this much needed electric railway will greatly accelerate 
the development of the rich country through which it passes 
and will exert a beneficial influence on the agricultural and 
mining industries of the neighboring regions. 
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Proveedings. 





President Fuller called the second session of the Master 
Mechanics’ Association to order at 9.30 Thursday morning. 

The President:—The oldest living ex-president of the associa- 
tion is here—Reuben Wells. The next two oldest ex-presi- 
dents are also here—Mr. Garstang and Mr. Mackenzie, and I 
would ask the youngest ex-president, Mr. Wildin, to escort 
them to the platform. 





MAIN AND SIDE RODS. 





The ccmmittee submitted a progress report, coupled with 
the request that every member of the association send the 
committee criticisms or suggestions for modifications before 
February 1, 1912. The first part of the subject assigned to 
the committee relates to the kind of material in rods. There 
is very litt!e difference in the steel for rods, and open-hearth 
steel having an ultimate tensile strength of 80,000 lbs. per 
sq. in., is used by all railways. There is some variation 
in the chemistry. Special alloy and heat-treated steels have 
been considered and put in service, but, to date, information 
relating to such steels in rods is too meager to justify 
recommending their use. The second part of the subject 
relates to specifying formule for checking up sizes and 
designs of main and side rods. 

Main Rods.—The rod bedies are subject to the following 
strains: 

1. Tension and compression, due to piston pressure and 
inertia of the reciprocating weights. 

2. Bending, caused by. centrifuga! force acting vertically. 

Stresses from compression are always more than from ten- 
sion. Reciprocating parts are made as light as possible, and 
stresses due to inertia of reciprocating weights are usually 
less than those created by cylinder pressure. Furthermore, 
when drifting, the amount of retardation, due to vacuum 
and compression in the cylinder, will, to some extent, bal- 
ance the inertia strains. If for passenger and high- speed 
freight locomotives the maximum piston pressure is less 
than the product of the reciprocating weights by four times 
the crank length in inches (P<4rW) the latter value 
(4rW) shou!d be used in place of maximum piston pressure. 
For slow freight and shifting engines, such substitution is 
not necessary. From the above it will be noted that the 
calculations may be confined to a consideration of the rod 
body as a strut, with the load equal to the piston pressure, 
or its substitute, and as a beam subject to bending on account 
of whip action at high speeds. 

Side Rods.—The rod bodies are subject, first, to tension or 
compression arising either from a part of the piston pressure 
transferred through the main crank pin, or froma requirement 
for the rod to slide one or more of the driving wheels, and, 
second, to bending caused by centrifugal force acting ver- 
tically. When all drivers are not of exactly the same diam- 
eter, and when the locomotive is passing over curves, the 
side rods must slide drivers. The limit of the force to slide 
drivers is governed by the coefficient of friction between 
wheels and rails. The commonly accepted coefficient of 
friction, when calculating tractive power, is .25, or less. 
For our purpose it should be somewhat higher, to be on the 
safe side. A number of builders and roads use the coefficient 
.3, which fully meets the requirements. 

For starting, we assume that each rod must be capable 
of sliding the pairs of drivers to which it imparts rotation, 
but when running at speed it must slide the drivers on one 
side only. Therefore, the va'ue P in Professor Lanza’s 
formula would be: 


WR 
Pp — ———— ffor starting 


P= 





; for running at speed, in which 

r 

W = Weight on pairs of drivers receiving rotation from the rod 
R = Radius of wheel 

r = Radius of crank. 


Most roads base calculations of rods on a speed of 336 
r. p.m. This is high for some engines, such as Mallet com- 
pounds, and low for fast passenger engines, some of which 
now reach a greater speed, and the tendency is to achieve 
still greater speed. The use of 375 r. p. m. for fast freight 
engines and passenger engines, and 420 r. p. m. for fast pas- 
senger engines, would be sufficiently high for ordinary loco- 
motives. For Mallet compounds, and other very slow loco- 
motives, a special figure may be taken. 
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Rods as Struis—Main rods are almost invariably made 
tapered, and the section, if fluted, may vary in thickness of 
flange, he.ght of web, thickness of web, or a combination 
of two, or all three. The taper is never of such amount that 
the results are appreciably affected if calculations are based 
on the section at the center, the same as for rods having 
a uniform cross-section, (Good practice indicates that this 
center area for all rods should not be less than maximum 
assumed end load divided by 10,000 ‘bs. Merriman’s Rational 
Formula for columns (see Kent’s Pocket Book) is: 


> 
1 


be in which 
nB L? 
1 
ee r 
B Unit load 
( Maximum compression unit stress 
& fangth of column 
I Least radius of gyration. 
i Co: ficient of «lasticity 
n 1 for both ends, round 
n % for both ends, fixed or flat. 


If we have a unit stress of 10,000 Ibs. per sq. in, the value 
of length divided by least radius of gyration (L+r) must 
not exceed eighty (80) for neutral axis vertical or parallel 
with side of rod, and not more than one hundred and sixty 
(100) for neutral axis horizontal. For these values the 
maximum compression unit stress is 12,710 lbs. per sq. in.. 
or slight'y within the assumed figure for maximum allowable 
stress of one-sixth of the ultimate tensile strength. 

With neutral axis vertical for rods having rectangular 
section r= b V 12 (“b” being the depth of section). Sub- 
stituting this in [.+r=80, we get L=23b. Therefore, if 
the length from center to center of pin is less than twenty- 
three (23) times the depth of a rectangular rod, the value 
Lr 4s than 80. Similarly with neutral axis horizontal 
r=a~+v 12 (“a” being width of rod) and the value L+r 
is less than one hundred and sixty (160) when L is less 
than forty-six (46) times the width of section. 

Offset Rods—A number of the rods are offset, that is, the 
vertical center line of the bearings at the end do not lie 
in the same plane, or in the plane of the center line of 
rod body. This creates a bending strain and increases the 
stress in the rod body. The added stress from this source 
is equal to the product of the maximum end load and the 
offset, divided by the section modulus with axis vertical, 
and requires a correspondingly large section modulus. 

Side Rods with Knuckle Joints—Rods for three and four 
coup'ed locomotives must be provided with knuckle joints. 
The knuckle joints are all necessarily flexible vertically, 
and some are flexible horizontally also. When the drivers 
on one side are not in perfect horizontal alignment, slight 
bending strains occur, in addition to the compression strains. 
To take these bending strains into consideration would com- 
plicate the formule. 

The end pressures on the rods being based on driver weight 
and a coefficient of friction greater than that expected, the 
margin in this assumption is sufficient to compensate for the 
bending strains arising from the non-a'ignment of the driv- 
ers on the one hand, and the deflection of the rod due to 
centrifugal force, when running at high speed, on the other 
hand; therefore, both bending strains may be ignored for the 
purpose of simplifying the final checking formulx. When 
running at speed the centrifugal force from the short rod con- 
nected to the extension of the long rod reduces the bending 
strains due to centrifugal force in the 'cng rod. As the ex- 
tension to the long rod is short, this effect may also be ig- 
nored as the possible reduction in weight of long rod would 
not be appreciable. 

When the drivers, due to wear between hubs and boxes, 
ete.. are not in vertical alignment, bending strains are in- 
duced. Knuckle joints are at times made flexib'e trans- 
versely, in addition to the vertical flexibility, for the purpose 
of eliminating the bending strains. For locomotives on 
which a large amount of side play is allowed to accumulate, 
this transverse flexibility is of great value to avoid rod fail- 
ures. When the knuckle joints are flexible in both direc- 
tions, the value of L+r, for the short rods, should be one 
hundred and ten (110), instead of one hundred and sixty 
(160). as given in rods as struts, 

Bending Strains Due to Whipping at High Speed.—For main 
rods the point of maximum bending strain is always very 
close to six-tenths of the length from crosshead end. This 
statement is based on the examination of a large number 
of rod designs. The section at this point may, therefore, be 
taken as the governing section. For side rods the point 
of maximum strain is at the center. 


less 
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Simplification of Formule—As accurate calculations are 
rather lengthy, and must necessarily be based on con- 
ditions representing extremes, simple formu'e giving values 
within a very small per cent. of those obtained by the more 
accurate method are better adapted for the purpose and 
especially useful for checking. The basis for bend:ng strains 
at speed is the centrifugal force I 

lf G represents the weight, considered in pounds and r 
represents the crank radius, in inches, then 
Sie dees is wie erars ies = 2Gr 3Gr 4Gr 5Gr for 


265 325 375 420 


Centrifugal force 
Number of revolutions per minute 


A cubic inch of steel weighs closely .2833 lbs. Both main 
and side rods may be considered as having a uniform sec- 
tion, equivalent to the governing section and extending from 
pin to pin. This assumption is accurate for side rods, but 
for main rods gives stresses at high speeds possibly one 
per cent. higher than those found by the accurate method. 


If A= Governing area of rod, in square inches 


and L= Rod length, center to center of pins, in inches, 
then G = .2833 AL 

and Gr = .2833 ALr 

For side rods the bending moment M = .125FL. 

For main rods the bending moment M = .064IFL. 


The formule for bending moment (M) for main rods and 
side rods, at the assumed speeds, are noted in the following 
tabulation: 


Revolutions per minute 265 325 375 420 
“M”? for main rods... .036AL?2r .055AL*r .073AL?r .091AL?r 
“M” for side rods.... .071AL*r .106AL*r .142AL*r .177AL*r 


stress due to whipping action may 
the wel'-known formula, M+SM= 


From the above, the 
be found by means of 
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Sections to be Checked in Strap and Stub End Design. 


Stress, to which the stress due to end strains assumed as 
maxima, must be added. The sum of these stresses should 
not exceed one-sixth of the ultimate tensile strength oi 
the steel. 

Knuckle Pins —Data in regard to knuckle pins have not 
been included, as the rules governing pins for wheels and 
crosshead should also govern knuckle pins, and if the bear- 
ing surface of the knuckle pin is sufficiently large to avoid 
trouble, the shearing area will be excessive. 


CHECKING FORMULAE. , 

All measurements are given in inches and pounds, 

A Area of section considered. 

a= Width of section considered. 

b= Depth of section considered. 
= Max. compression unit stress for transverse bending. 
= Max. compression unit stress for vertical bending. 

c — Cc; — Ce = Coefficients. 

d= Cylinder diameter. 

lL.=Length of rod from center to center of pins. 

M = Bending moment. 

P = Max. compression strain acting at end of rod, 

p = Max. boiler pressure. 

O = Cylinder pressure = 0.7854 d? p. 

R == Radius of driving wheels. 

r= Radius of crank. 
RG = Radius of gyration of section—axis horizontal. 

rg = Radius of gyration of section—axis vertical. 

S = Stress—and where used in formule must not exceed 

one-sixth of ultimate strength of the steel. 

s= Amount of horizontal offset in rod. 
SM = Section modulus of section considered—axis horizontal. 
sm = Section modulus of section considered—axis vertical. 
W = Weight on pairs of drivers actuated through rod considered. 
Main rod area must not be less than P - 10,000 Ibs. 


Cy 
Ce 
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For main rods P= Q. 
0.3 WR 
For side rods P = ———— 


r 

To determine C; and Cos, calculation should be based on a 
section half way between rod pins. 

For transverse bending in rods having knuckle pins flexible 
transversely 








675,000,000 A rg? 
P 


- 
C.=- Pe See ee ee 
PL? 





For all other rods 


1,200,000,000 A rg? 
For vertical bending in all rods 
P 


A 
PL? 
300,000,000 A RG? 
Valucs for Cy and Co can also be taken from tables in “Kent’s 


Pocket Book” under heading ‘‘Merriman’s Rational Formula 
for Columns.” 


Coen ashe 








First— 
For rods without offset the larger value of C,; and Ce 
should be taken equal to S 


Ps 
For rods with offset the larger value of C; +—— and Co 
should be taken equal to S. sm 


AL?r 1 5 
S =c—-——+a 7 (—+- 
SM Asm 
The calculations should be based on a section located at a 


distance 0.6 L from crosshead pin for main rods, and half way 
between pins for side rods. 





Second— 





VALUES OF C AND Cy. 


Rev. per min. 265 325 375 420 

ay C= 0.036 0.055 0.073 0.091 
Main rod } Ci — 0500 = 0.500» 0400 ~—«0.300 
Side rod J f= 0.071 0.106 0.142 0.177 
mIGe TOS) Cpe §«=6 0.500 «Ss 0,500 0.500 0.500 


The coefficients selected should correspond with the highest 
number of revolutions per minute which the locomotive can 
make. 

If this can not be determined, use 

420 R. P. M. for high speed passenger locomotives. 
375 R. P. M. for passenger and high speed freight locomotives. 
325 R. P. M. for all other locomotives. 


Very simple rules for rods, without offset, and having bodies 
+ aa rectangular section, based on the above theory, follow. 
‘irst— 

Stress is less than one-sixth of ultimate strength of the 

steel if L is less than 46a or 23b and if A is more than P 

divided by one-eighth of ultimate strength of the steel. 





Second— 

L?r D 

$n By ee 4, se 

b A 

VALUES OF Ce AND Cj. 
Rev. per min, 265 325 375 420 
C= 0,22 0.33 0.44 0.55 
Main rod { G= 0:50 0.50 0.40 0.30 
- fig 643 0.54 085 1.06 
Side rod 7 G@= 0.50 0.50 0.50 0.50 





The allowable stresses for the various sections of rod ends 
are given in connection with the diagrams following, except 
where thickness of section is indicated by the letter b. The 
figures denote maximum stress allowed under end load P. If 
the minimum areas of the two members differ, take double the 
lesser area for A. 


The minimum area at points indicated by letter ‘‘b” should be 
PX 





For main rods—A = ————— 
30,000 b 
rx 
rods—A= ————_— 
; 60,000 b 
In which X is the average diameter of eye or average spread 
of jaw members. 


For side 


There is an appendix containing specifications, formul« 
and data received from various members of the Association— 
also one giving the calculation of stresses in the body of 
the main rod by Professor Gaetano Lanza. 

Che report is signed by:—W. F. Kiesel, Jr. (Penn.), chair- 
man; H. Bartlett (B. & M.), G. Lanza (M. I. T.), H. B. 
Hunt (Am, Loco, Co.) and W. E. Dunham (C, & N. W.). 


DISCUSSION, 

Cc. AG Selev (C. R. I. & P.): I think this report is a very 
valuable addition to the records of the association, and it will 
assist us in calculating and checking rods, particularly the 
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shortened form, and I feel it will be of great assistance to us for 
that purpose. 

F. Ff. caines (Cent. of Ga.): I think it is extremely valuable 
to have formulae of this kind worked out by a responsible com- 
mittee and on record in the proceedings of this association. I 
have no. nad «ime .o go over ihe paper, but one item appeals to 
me, and that is where the rods are offset and the. additional 
allowance that must be made. That is a very important item. 
Years ago, on some engines, we were continually breaking rods 
that had been cons derably offset to keep the cylinder spread 
down, and yet their sections were as large, or even larger in 
proportion, to engines of equivalent power that had straight 
rods that were giving us no trouble. It took considerable figur- 
ing and feeling around before we finally decided that the offset 
was at the bottom of the thing. In the next lot of, eng-nes we 
ordered of that type we spread the cylinders w der and got the 
rods straightened out and with the same section of rod we 
finally got rid of all trouble of that kind. That has taught us 
it is an exceedingly important thing, if you have got to offset 
rods on consolidation locomotives, where it is principally done, 
that you want to have considerable strength in the rod to com- 
pensate for the offset. 

George W. Rink (Cent. of N. J.):—We have experienced 
a little trouble with certain side rods due to the fact that 
we were using too high a working stress in designing 
them I believe that formulae of this kind, as given in the 
report of the committee, are very essential so that we can 
arrive at standard practices. |! found that these rods to 
which I refer had stresses exceeding 15,000 and 10,000 Ibs. 
per sq. in. and when brought down to 12,000 Ibs. they gave 
excellent service. We have experienced considerable trou- 
ble in the breakage of fork end rods, principally on 10-wheel 
engines, and we do not seem to. have been able to get over 
this difficulty as yet. We have got around the repair part 
of it, by simply welding another portion of the fork, that 
is, one of the half portions of the fork, by means of thermit 
welding, and it makes an excellent job. 

One of the important features in connecting rods of that 
type is to look after the knuckle pins and see that they are 
always kept up properly. We have found it necessary to 
apply single nuts and allow the pin to project beyond the 
nut about %-in. and then rivet the pin there. We also have 
a washer about %-in. thick between the side of the rod and 
the under side of the nut, and we find that also helps to 
keep that particular connection up in good shape. 

M. C. Hayes (Erie):—As a usual practice the web section, 
the web portion of the I-section rod, is made of the same 
thickness throughout the length. A number of rods broke 
just about at the end of the web, where the fluted portion 
begins. I was told some time ago of an improvement being 
made by tapering the web portion near the end rather than 
making the web the same thickness throughout. I would 
like to ask if any one here has actually put that in practice, 
and if they have found that section overcomes that break- 
ing to which I referred. 

Mr. Gaines:—I know that is in practice, especially on 
main rods, where the front end trouble is caused by a 
harrowing of the metal, and this is overcome by a long 
tapering rod. I have known of several designs of engines 
where they started out with %-in. web at the back end and 
run the web up as heavy as 1-in. at the front end of the 
main rod, and it has overcome that trouble. 

Mr. Rink:—In designing these side rods we increase the 
weight of metal in the corner of the web, making the rods 
about 12 to 15 in., so that the web wou!'d increase from % in. 
to almost 2 in. up close to the butt. We find that that saves 
the rod considerab'v. 

Wm. Forsyth (Railway Age Gaszette):—I think it can be 
safely said that the main rods and side rods on American 
locomotives are the largest and heaviest, proport’oned to 
cylinder thrust, that are used by any country in the world, 
and I have wondered what the reason is. Is it due to the 
use of low fibre stress in the steel, or is it due to a large 
factor of safety, to allow for defective material? I should 
think we have reached the point in steel manufacture where, 
in buying billets for rods, we could depend on uniform qual- 
ity, and it would not be necessary to allow for defects in 
material as part of the factor of safety Then we have high 
strength steel, from 80.000 Ibs., which should allow an elas- 
tic limit of over 40,000 Ibs. and taking that, for the working 
stress of 20,000 Ibs.. I should think that we could get steel 
which ought to have a practical working stress sufficient 
to meet the requirements. A gentleman near me says that 
he finds that 15.000 Ibs. is:too high. If you cannot use a 
stress of 15.000 'bs. in high carbon steel for locomotive rods, 
it must be because there is either an allowance for defect- 
ive material or very rough work on the part of the engineer. 
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W. F. Kiesel, Jr. (Penna.):—In connection with what Mr. 
Forsyth has said | think he possibly lost sight of the fact 
that the stress in rods reverses. For instance, taking a steel 
of 80,000 Ibs. ultimate tensile strength and 4vV,U00 lbs. elastic 
limit, it would not be proper to use a stress higher than 
the one specified here, amounting to about 13,000 Ibs. per 
sq. in. I think that is the reason why engineers keep the 
stresses low. furthermore, it would be dangerous to life 
if a side rod should break. There would be apt to be a bad 
wreck involving the whole train. Hence the stresses ought 
to be kept rather low, I think. There is one thing that 
the commuttee would hke to emphasize, namely, the request 
made that members shall send in criticisms betore February 
Ist, 1912. 

J. A. McRae (M. C.): It is the practice on some roads 
to put a fillet on the cranks. I think that is a good scheme, 
and | do not know that it was mentioned. 

H. T. Bentley (C. & N. W.): My own road is similarly 
situated to many other roads in that we are having a whole 
lot of breakage with main rods and side rods. In making 
some etchings of some side rods that broke immediately after 
being delivered to us by the builders, we found that the material 
was very poor and our engineer of tests said: “You go to 
work and get a billet and hammer it up and close the grain, 
and then you mil] out the best part of it and therefore you 
reduce the strength of your rod.” He has advocated that we 
go back to the rectangular rod. It seems to me that even with 
the large factor of safety that is allowed it is not enough when 
you get poor material. However, we have had steel rods come 
with engines that have broken and we have had to replace them 
with iron of our own manufacture of a very much lower tensile 
strength, and they have given us good service where the 
I-section steel rods furnished by the manufacturer did not 
stand up. I would like to ask if any of the members here 
have gone from the I-section rod to the rectangular rod 
for the purpose of getting away from the difficulty that I 
mentioned? 

Mr. Gaines: In answer to Mr. Bentley’s inquiry, I am 
developing a scheme to remedy that difficulty. We have a 
forging press using a very slow action hydraulic machine, 
‘and we are going to endeavor to make it work so that we 
can run the metal right through and avoid the trouble that 
Mr. Bentley refers to, if it is a fact that the best part of 
the metal is now being removed by milling it out. With 
regard to what Mr. Forsyth had to say relative to low 
stresses, I would ask if he has considered two stresses: 
First, take a beam that is a long column. There you have 
got to consider the stress in connection with that long 
column. Then, second, that same long column in addition 
to the loading at the end of the beam on the side rods, 
calculated at the center, and on the main rod about .6 of 
the crossed end. Those should be taken into consideration, 
and you will find that the unit stress is not very light, be- 

cause if you add up the long stress of the long column 
action and the the inertia action, you get stress very much 
higher. 

Wm. Forsyth: In reply to Mr. Gaines, I would say that 
the forces he mentions must act in other countries as they 
do here, and foreign engineers must use a higher unit stress 
to arrive at the small sections that are used almost all over 
the world in contrast with the heavy sections used in America. 

Mr. McRae: In reference to Mr. Bentley’s remarks about 
I-section rods, we have discarded those for al] low s)eed 
engines, like engines engaged in freight service. We smooth- 
forge them. We do that, too, for another purpose than getting 
a dense metal. It accomplishes the purpose of not cutting out 
the good metal that Mr. Bentley referred to. We have got very 
good results from rectangular forged rods, as compared with 
I-sections. 

The President: The question of forged fluted rods, I might 
sav, is an old one. It was done with the light engines when 
I went to the Central Vermont, in 1892. A large number of 
their engines were equipped with fluted rods, forged without 
any machining other than the bush centers and, if I remem- 
ber right, they had excellent results with those rods; but 
whether that would carry out with the heavier type is a ques- 
tion, as the rod is so much heavier and larger that it would 
make quite heavy forging. Putting rods as near in line as 
possible is absolutely necessary. We have a lot of engines that 
the offset is very great, and we find that the offset rods will 
break. 

D. R. MacBain (L. S. & M. S.): We had considerable experi- 
ence on the New Y ork Central Lines with the various types 
of rods, fluted and otherwise, and we almost came to the con- 
clusion that for all slow-sneed engines the rectangular section 
is by far the best proposition. In the first place, we were 
trying to smooth-forge them and leave the outer shell, ex- 
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cepting on the ends where machining must be done, just as it 
came trom under the hammer. The results were very satis 
factory. 

We used to have a great deal of breakage, especially on the 
consolidation engine, with the rectangular section, and we 
started in five or six years ago on the Michigan Central and 
substituted a rectangular section. That has given no trouble 
whatever. While | was on the New York Ceniral Lines they 
were changing trom the I-section to the rectangular section, 
and the results at that time were first-class. We have found 
that it is beiter, where possible, to have the rod straight, and 
cut out all the offsets that we can. Many breaks have occurred 
at the offset which we believe would not have occurred if the 
rod had been straight. 

R. Patterson (G. T.): We have had a great deal of experi- 
ence in forged fluted rods for low power locomotives. We did 
that altogether in our Stratford shops, but since we adopted 
the heavy power we went back to fluting the rod by machin- 
ery. We had a great deal of trouble with fluted rods break- 
ing and we substituted the rectangular rod. Rods will break 
no matter whether rectangular or fluted if they are not kept 
up, but not nearly to the same extent as the fluted rod will. 

O. C. Cromwell (B. & O.): We have used rectangular 
rods on consolidated freight engines and the I-section rods 
on the passenger engines. This practice has developed in 
recent years since we have increased the wheel base of the 
locomotive. The larger in-play that we get in the drivers 
on a consolidated locomotive, I think, contributes toward 
the failure of the rod. We not only have failure through 
the eye of the rod where we use the bushing, but we have 
it in the jaws, and we have trouble in keeping the wrist pins 
tight. What we want is a rod that will spring laterally as 
well as vertically—a kind of universal joint. That would 
keep the in-play between the drivers and the driving box 
down and would help in increased mileage. Another method 
would be to give plenty of lateral play in the crank pin. We 
tried that to some extent and had trouble in keeping the 
collars on the crank pin. We have in service one locomotive 
with a universal connected tie rod, and we are looking forward 
to some result in that direction, but I cannot tell you anything 
about it at present. 

Mr. Wildin: A great deal of the trouble with side rods is 
due to the slipshod manner in which they are designed. Just 
prior to my connection with the New Haven they ordered 


12 engines from the builders and they were delivered 
soon after I came. Three of those engines stripped them- 
selves on our limited trains inside of three months. These 


had the I-sections rods. We took those engines out of 
service and substituted an I-section rod of a proper design. 
and they have been running now for four years without 
any trouble whatever. I think it is safe to say that at least 
nine-tenths of this trouble is due to poor designing and not 
so much to the material. 

C. E. Chambers (C. of N. J.): We commenced annealing 
ail our main rods and side rods that had been in service 5 
years or more, and we found that it very much reduced the 
crystallization effect. I would like to know whether any of 
the other members here have followed a similar practice? 

The President: We anneal all our rods, not only for the 
purpose of reducing crystallization, but to detect cracks. We 
think it has helped some and know that we have found 
cracked rods that we should not have found otherwise. 

Mr. Chambers: How often do you do it? 

The President: Every time an engine comes into the shop 
for general repairs, regardless of the age of the engine. 
Especially a rod that has been painted or has ever been 
repaired. With a new engine we would not do it. 

O. C. Cromwell (B. & O.): We found considerable trouble 
in keeping the bushing tight on main rods and side rods. 
Recently we have tapered the middle section of the rod to- 
ward the main pin and think it has overcome the trouble. 
We had nothing to say as to the method of preventing the 
distortion of the I by buckling at the end of the rod. If 
you have loose bushings and knuckle pins, it sets up stresses 
in the rod which you cannot calculate. 

Mr. Chambers: My solution for that difficulty is a_ split 
brass. Our troubles are much less with the split brass 
than with the solid bushings. 

H. T. Bentley (C. & N. W): Instead of putting a rod 
in the fire to find out if there are any cracks in it, we white- 
wash it. We put on a very heavy coat of whitewash and 
then let the rod stand for a day or so; if there are any cracks 
they soon show up. 

Angus Sinclair: In European shops when the rods are 
taken off they are thoroughly wiped, so that any oil starting 
can be seen readily. The rods are put on trestles, each end 
of the rod resting on a trestle: it is then struck heavily in 
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of the rod resting on a trestle; it is then struck heavily in 
the middle with a wooden mallet which starts the oil out of 


the cracks. 


Vir. Kiesel: I do not think there is anything more to say 


except again to ask the various members of the association 
to let us hear from them before February 12, after they 
have had a chance to look the report over more thoroughly 
and compare it with their own practice, and to advise us 
especially whether they consider the stresses we allow here 
as checking stresses are too high. 





PISTON RODS AND CROSSHEADS. 





The committee appointed to present formule for the 
proper diameter of piston rods and sizes of crossheads has 
obtained data from a number of the largest railways and 
from locomotive builders. Several different formule and 
designs are in use which give satisfactory resu!ts, therefore 





J. A. McRae. 
Chairman, Committee on Piston Rods 
and Cross Heads. 


representative groups of the data obtained are presented 
instead of recommending only one set of formule for each 
part. 
GROUP I. 
Piston Rods. 
Let 


P=area of piston x boiler pressure. 
S=fiber stress. 
A=least area of piston rod through key-way. 
Allowable working fiber stress in tension, 9,500 Ibs. per sq. in. 
for steel, 
Then 


FP 
(1) A=— 
Ss 


Piston rods to have enlarged {it in piston and in cross- 
head; ends to be approximately 14 in. greater in diameter 
than body of rod. 

Crosshead Key. 

\llowable working fiber stress, 17,000 Ibs. per sq. in. for 
spring steel. The diameter of body of piston rods, based 
on 9,500 Ibs. fiber stress in tension at least area through 
Key-way, with nominal diameter of cylinder and full -boiler 
pressure for simple engines, are shown in the fo!lowing 
tab'e. The sizes vary by even % in. 


DIAMETER OF BODY FOR PISTON RODS, IN INCHES. 
Cylinder Diameter Boiler Pressure (Pounds). 
190 2 210 


(Inches). 220 
16 2% 2%, 3 

16%—17 2% 3" 3 

17144—18 3% 3% 3%, 3% 

18%—19 3% 3% 3% 3 

191420 314 31%, 3% 4 

201%4—21 3% 3% 3% 3% 3% 

214%4—22 3% 3% 4 4 4 

22% .. 4 4 4 4 4 
—23 4 4 4 4 4y, 

2344—24 4%, 4y, 4¥, 4% 4 

24144—25 4y, 41, 4, 4% ag 
25% 4¥, 4, 4% 4% vee 
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The dimensions of piston-rod end for piston rods with 
body diameter as shown in the above table are given in Fig. 3 
The dimensions of the crosshead end are given in Fig. 2. 


Crossheads. 


The formule for figuring crossheads to be used with the 
above designs of piston rods were not obtained, but draw- 
ings of the crossheads were furnished. A standard formula 
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Fig. 1—Dimensions of Piston End of Piston Rods. 


in terms of the diameter of the rod could not be derived to 
cover all the sizes. The dimensions of the crosshead hubs 
for cast-steel crossheads of the alligator type are given in 
Fig. 3, and will probably answer in lieu of formula. 

The limiting bearing pressure for crosshead pins is 4,800 
Ibs. per sq. in. The bearing area of crosshead shoes, de- 
signed to be used with the above, are: Top shoes, 7 in. by 24 
in., and bottom shoes, 5% in. by 24 in., for piston rods 3% in., 
3% in. and 334 in. diameter; top shoe, 8 in. by 24 in., and 
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Fig. 2—Dimensions of Crosshead End of Piston Rods. 
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bottom shoe, 6 in. by 24 in., for piston rods 4% in. and 414 
in. diameter. 
GROUP II, 
Piston Rods. 

Let 

P = pressure per square inch on piston. 

D = = diameter of cylinder in inches. 

d = diameter of piston rod. 

/ = length of rod between piston-rod center and the center of 


the crosshead pin. 
f = allowable working compressive stress. 


r = least radius of gyration of ro 
Then 
D2 
(il) f=_P— 
da? 


(2) d=DYy p 
f 
{2 
ee ed 
D? 


Under repeated a'ternate strains allow the compressive 
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Fig. 3—Dimensions of Steel Alligator Crosshead Hubs. 


stresses given in the following table. (From Pencoyd experi- 
ments.) 


La a dl (70,000 Ibs.) 

r d Steel 
OO sc veieadueckase 13,360 Ok cebeevbosweee t 6,520 
eT eee 9,540 err rr 5,940 
RE re eae 8,380 DL cck scene awe awne 5,300 
MGEhccseaGuk ok cx 7,760 ee 4,680 
SD chee rekesaserke 7,120 SIO isskecskeceeee 4,220 


Crossheads. 


























The formule for cast-steel crosshead hubs used in con- 
nection with the above piston rods are shown in Fig. 4. 
7 
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Fig. 4—Crosshead Hub. 


The allowable working fiber stresses are as follows: 


On BE PMNS. ss hcas kk seencnene 12,500 Ibs. per sq. in. 


Key = 3 bearing value. ........0% 40,000 Ibs. per sq. in. 
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Key = 1.4d shez Oe ae ee eer 13,400 lbs. per sq. in. 
Hub diameter = 1.6d.............. 28 "000 lbs. per sq. in. 
" Ge a Tue: | ee eR 12, 000 Ibs. per sq. in. 
R= 6 GREE B00 osc sen seasosbs 9, 400 Ibs. per sq. in. 


GROUP III, 
Piston Rods. 
The following formule for piston rods are expressed 


terms of the diameter of rod at root of thread on the pist. 
end. 








Let 
P = area of piston x boiler pressure. 
A = area of piston rod at root of thread. 
d = minimum diameter of piston rod at root of thread. 
S = working fiber stress equals 10,000 Ibs. per sq. in. 
Then 
of 
(Q) 4=—— 
S 10,000 
(2) d= 1 A 
.7854 


The dimension for the piston rod in terms of diameter at 
root of thread on piston end is shown in Fig. 5. 
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L 
Fig. 5—Piston End of Piston Rod. 


The center part of crosshead fit is reduced 142-in. diameter 
so as to insure having bearing at ends of fit only. 


Crossheads, 


The crossheads used with the above piston rods have fol- 
lowing dimensions of hubs: 
d 


— = distance from end of hub to key-way. 
2 


Piston pressure x .00003 = thickness of metal in outer. 
end of crosshead hub for cast steel. 

Bearing area in crosshead for crosshead pin = piston pres- 
sure divided by 12,000. 


The three groups of formulas are presented as representa- 
tive of the data obtained. 

The report is signed by:—J. A. McRae (M. C.), chairman; 
H. C. May (L. & N.), R. L. Ettenger (Southern) and B. P. 
Flory (N. Y. O. & W.). 


DISCUSSION ON PISTON RODS AND CROSSHEADS. 


W. F. Kiesel (Penna.): We allow a stress of 10,000 Ibs. per 
sq. in. for the maximum piston pressure in the small section 
of the rod which is at thé root of the thread in front of the 
facing. In order to keep the piston on tight we put it on 
a taper, and the smallest diameter of that taper is 4% in. larger 
than the smallest diameter of the thread, so we have % in. for 
wear, although we never turn down a rod more than % in. 
We find in most cases that the keys are too small, and we 
have, therefore, adopted a rather large key and the formula 
is given for the size of the key. Then the stresses in the cross- 
head body end are not allowed to be lower than the stresses 
in the body of the rod. If the rod is fitted up well we do not 
have any trouble. We have had breakages through the cross- 
head end fit, but these breakages are generally traced to a 
poor fit or to too much lost motion in the crosshead itself. 

F. F. Gaines (Cent. of Ga.): I want to thoroughly endorse 
the end design shown on page 3, in which the fit is made % in. 
uniformly larger than the diameter of the road I think it 
is one of the most important things in the design of piston 
rods. I know from my own experience that most of the trouble 
with broken piston rods has been due largely to breaking 
through the key-way. I attribute that to two things, one the 
use of insufficient metal where the key-way exists, and the 
keying-up itself, especially where a rod has to fit a shoulder. 
and the kevs are driven home by a sledge. An additional load 
is thus applied, and nobody knows what it amounts to. = 
greatest trouble, in my experience, has been with rods brea 
ing just at that point, and where on our older engines we had 
the rods without the enlarged end, this end has been substi- 
tuted when it was necessary to renew the rods, and we have 
entirely eliminated the trouble in this way. 

I have a formula which I have been using for a number of 
years in designing piston rods and will present it for what 
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it is worth. It is an empirical formula in the first place, 
with a constant derived from checking over a very great 
number of designs and getting a value for that constant. A 
piston rod must be treated, more or less, as a long column, 
and Euler’s formula reduces it to the form. 


d=S Cy DL 
where d = required rod diameter. 
S = steam pressure. 
C = A constant depending on nature of material. 
? == Diam. of cylinder. 


— length (From crosshead pin to center of piston 
ead.) 


rom a large number of analyses of rods that have given 
long and favorable service without any trouble, the value C 
has been worked to give .0006, and I find, in rechecking this 
aiter I received this paper and before coming to the con- 
vention, that on some of our most recent engines it checks 
out very closely, and these engines have given no trouble. 

M. D. Franey (L. S. & M. S.): I notice on Fig. 2 that 
the committee recommends a shoulder at the end of the rod, 
which butts against the shoulder on the crosshead. I note 
this same form of design is shown in Fig, 3. It is my ex- 
perience, in examining the rods that come to the shop after 
they are in service, that we find a very small percentage of 
the rods that beat against the shoulder. When the rod 
is disconnected in the engine house, and the engine is then 
put in serv ce, there is a certain abrasion that takes place 
between the two metals. Assuming that the end of the rod 
is a proper fit on the crosshead, when it is originally fitted, 
it is fair to assume that the rod is too small when it is re- 
turned to the crosshead. I find, where the end of the rod 
is in contact with the shoulder in the crosshead, there is 
a working of the rod in the crosshead fit, and the man 
making repairs in the engine house will remove sufficient 
metal to insure a space between the end of the rod and the 
crosshead. Usually there is 1/16 in. It is my experience 
that we get better results by removing the shoulder from 
the crosshead and using the additional bearing space to prevent 
the working of the end of the rod in the crosshead. 

H. T. Bentley (C. & N. W.): I was very glad to hear from 
Mr, Gaines that he overcame his trouble by putt.ng larger ends 
on the piston rods and still use the key. We have used the 
large ended piston rod, but [ am sorry to say we have not over- 
come our difficulty with the piston rod ends breaking, due to 
the driving in the key. On our last engines we have gone to 
the nut on the crosshead end, and I would like to ask the gen- 
tlemen present which they think is the better proposition. It 
seems to me you do not know what you are doing when you 
drive a key in, but when you tighten up a nut you have some 
idea what is going on. 

The point brought up by Mr. Franey about the shoulder on 
the piston rod, where it butts up against the crosshead, is a 
good one. I do not believe you can get the fit in both places 
all the time. You have either got to have a fit in the crosshead, 
and it will not fit up against the shoulder, or it will fit against 
the shoulder, and not fit properly in the crosshead. I would 
like to know whether it is a practical thing to try to have the 
two fits and maintain these conditions. The fitting of the piston 
in the crosshead is a very important thing, but unfortunately 
a good many people do not seem to realize that, and we have 
had very considerable trouble at both ends, the piston end and 
the crosshead end, due to improper workmanship, and I believe 
lf more care was given to that work it would probably result 
in less failures. In the old days they used to grind them in, 
especially in the crosshead, to be sure they got an absolute fit, 
but there is much grinding-in done in these days. 

Mr. Gaines: I want to reply to Mr. Bentley’s remarks 
relative to the use of the nuts. I do not think there is any 
argument on the proposition that the nut is infinitely better. 

presume most of you recall the design worked out by 
Mr. Thomas, of the Southern, several years ago of a cross- 
head with the use of nuts for securing the piston rod. It 
Is in very general use down through all our part of the 
country, and I must say, that the causes of any trouble from 
that kind of piston rod are greatly elim‘nated by the use 
of the nut—it is away ahead of the practice which uses the 
ink 

\Vith relation to the remarks regarding the shoulder, I 
agree that you cannot have two different kinds of fit and 
make them both fit T think you must remove the shoulder 
and depend on the drawing up of the taper fit. 

Mr. Franey: Relative to the fit, we have tried the method 
ol grinding and other methods. The most. satisfactory 
method that I have found in any piston rods is to turn the 
tod to a proper fit to the crosshead, forming the taper in 
the crosshead. with the taner attachment in the lathe. After 
obtaining a perfect bearing to remove the tool marks with 
a file. We have tried the grinding, but find even with the 
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most careful workmen we are apt to remove more surface 
on the larger diameters of the piston rod than we would in 
the other portion. It would depend entirely on the care 
given by the individual. I seldom find that a ground piston 
rod, where it is ground by the use of emery, will give as 
perfect a bearing or contact between the piston rod and 
crosshead as the turning and filing method. Relative to key- 
ing the piston rod into the crosshead we find that we are 
obtaining better service by confining this work to one in- 
dividual, the man in charge of fitting up the pistons; it is 
his duty to draw the piston home in the crosshead on repaired 
engines by the aid of a special key, after which he uses the 
finished key or the key that is to go into service after the 
piston rod is brought home in the crosshead. 

C. A. Seley (C. R. I. & P.): I desire to endorse Mr. 
Gaines’ statement about the use of the Thomas crosshead. 
I think the use of the key is a barbarism in a way, because 
you can not tell how much pressure the weight of the sledge 
will wield, or the weight of the man who wi.l use the sledge 
will wield, in driving the key in; whereas you can limit the 
length of the wrench, and to a certain extent the length of 
the pipe on the wrench, that is used to put on the nut. I 
think it is a very desirable practice, and I would suggest in 
the printing of this paper in the proceedings, if it would be 
agreeable to the committee, that some reference to that 
should be included in the report. 

R. L. Ettinger (Southern): We have on our lines in the 
South a great many of what is known as the Thomas cross- 
heads, that is, the crossheads with the piston rods held 
with two nuts, and as far as I know we have comparatively 
few failures from broken piston rods, but we do have con- 
siderable trouble with the piston rods getting loose from 
the crossheads, probably due to the short length of the 
piston rod in the crosshead. The broken rods are practi- 
cally eliminated by the use of the nuts. 

D. R. MacBain (L. S. & M. S.): I would like to ask the 
convention whether any one has ever made an investiga- 
tion into the cause of trouble with the fits. We have used all 
the fits known to the craft at various times, and we started 
in at the beginning of 1909 on a pretty big railway to keep 
a record of every cylinder head broken, and rods broken 
through the key-way, and at the end of the year we made 
an analysis of the whole thing and found 90 per cent. of 
the breakages occurred on thé left hand side of the engines. 
We then started in to stiffen up the cylinders, put in a 
cylinder cock tumbling shaft across the front end, so that 
the left hand cocks were opened if the right hand cocks 
were open, and we found it largely cut out the trouble. 

George W. Rink (C. of N. J.): Our practice regarding 
the piston fit referred to on page 3 is to make the diameter 
C the same as the diameter A. We never have any trouble 
with that style of a fit. Regardine the crosshead end, we 
establish that same rule, and followed the practice for about 
10 years, making the diameter of the enlarged end on the 
crosshead end the same as the diameter of the rod. In 
looking into the matter recently we found that we removed 
hundreds of rods on account of the cracking between the 
key-way and the large end of the taper fit. The cracks did 
not extend all the way through, they simply extending in 
about %, or % in., so that our practice now, and has been 
for the last three months, is to make the enlarged end of 
the rod % in. larger in diameter than the rod proper. 

Another thing, I note, referring to the Fig. 2, that the 
committee cal!s for a taper of 34 in. in 12. Our practice 
is a taper of %4 in. in 12. We use nearly that same method 
of fit, but we have now cut off the extension marked C, as 
we find there is not much value to it. The only cause to 
which I can ascribe the crack of the large end of the fit is 
simply that the rod fit is perfect from the small end up to 
about two-thirds of the way, and then there is a slight 
motion which causes these cracks to generate. The average 
life of a large number of our rods is only two years and a 
half. The rod proper is all right, but they have to be re- 
moved on account of these small check cracks. I might also 
mention that we have provided clearances between the end 
rod fit and the crosshead. We simply insist on the one fit, 
and that is on!y the taper nortion. 

John A. Pilcher (N. & W.): I will simply state in con- 
nection with the rod, that it has been our practice to follow 
the methods described by Mr. Rink, as to the large ends, 
where it comes in contact with the crosshead lug. We 
have the same diameter of red that he described. We do 
not have any epidemic of broken rods. Of course, there is 
an occasional rod broken, but no great number. -We: use 
almost exclusively the key on account of the reduction in 
length. 

CB.  ©s): 


O. C. Cromwell We use the practice pretty 


largely as outlined in the paper. Formerly on our older 
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locomotives we did not enlarge the crosshead fit, but since 
we entered upon the practice of doing that it has helped 
matters very considerably. We find that a little matter of 
detail is a further step toward improvement, and that is to 
round the top edge of the keyway and immediately remove 
the sharp saw-tooth edge, which is the beginning of the 
crack, file it off with a file to about % in. or %g@ in. radius, 
and it prevents the beginning of a crack. 

I do not believe we will ever prevent the breakage of 
piston rods, when we use a key, if we use the rod long 
enough. The point should be that we should avoid discon- 
necting the piston rod from the crosshead, making the rod 
sufficiently long, so that when you want to renew the pack- 
ing rings you can disconnect the front end of the main rod 
and shove the crosshead up against the stuffing box and 
expose the piston rod and renew the ring. My point is to 
take away the necessity for removing the key and replacing 
them. We can keep on with sufficient keying to break the 
rod. That is the direction in which we are working. 

Mr. Gaines: I found in many of the older and lighter 
type engines the guides were so light there was undoubt- 
edly a great deal of broken piston rod trouble caused by 
the springing of the guide allowing flexure. Where the 
rods were made heavier, in engines which had previously 
given trouble from that source, we found that the difficulty 
was entirely overcome. 

Mr. McRae: In regard to the cracks in the piston rods, 
between the face of the crosshead hub and the key-way on 
the rods, I have seen that thing in piston rods with ends 
enlarged % in.; therefore it would not seem to be due to the 
size of the rod. 





REPAIR EQUIPMENT FOR ENGINE HOUSES. 
The committee realized that no one solution would fit all 
conditions in the equipment of engine houses and that each 
house would require a special study, but at the same time 
there are a few general principles which should be kept in 
mind. It recommends that the word “roundhouse,” which 


was undoubtedly descriptive a number of years ago, should 
be replaced, for the sake of accuracy, by the word “engine 
house.” 

The capital invested in a locomotive represents a certain 


total of earning capacity, and the sooner this total earning 
capacity is realized the greater will be the yearly returns on 
the capital invested. If it is a sound business proposition to 
wear out locomotives in service in as short a time as this 
can be done legitimately and to keep them as near one hun- 
dred per cent efficiency as possible, these principles should 
be kept in mind in determining the extent to which repairs 
should be made at engine houses, and this policy, once set- 
tled, in turn largely determines the repair equipment needed. 

In order to obtain an approximate estimate of the net daily 
earnings of a freight locomotive, the gross freight earnings 
of a trunk line for the year 1910 were divided by 365 and 
again by the total number of freight engines owned, plus 
nine-tenths of the switch engines owned. The operating 
ratio for freight service was assumed to be 60 per cent, leav- 
ing 40 per cent net operating income. The result was that 
$45 was found to be the approximate daily net operating 
income from each locomotive engaged in freight service. 
This computation assumes each freight locomotive was in 
service every day. This means that $900 capital at 5 per cent 
could afford to be invested in engine-house repair equipment 
for each extra day in service that could be obtained for each 
freight engine, by making the repairs at the engine house 
instead of the main shop. Expressed more concretely, it 
means that, if the engine-house repair equipment kept each 
of 100 freight engines in service two extra days a year, the 
extra net operating income would be 5 per cent on a capital 
of $180,000. This does not necessarily mean an increased 
net operating income, as it may and in the end probably 
would mean a smaller capital invested in freight locomotives. 

While the fixed charges at main repair shops do not appear 
in reports showing the cost of locomotive repairs, it is 
evident thev enter into costs and should therefore not be 
ignored. With a view to determining approximately the 
importance of this item, the figures for a shop at which no 
car repairs are made, repairing about 600 engines during 
1910, have been taken. The average cost of repairs per 
engine, including labor and material, was found to be about 
$1,200, so there must have been a considerable proportion of 
the engines which received only medium and light repairs. 
This plant, including land, buildings, machinery and tracks, 
has a book value of about $1,000000. Assuming that 10 per 
cent of this value represents the fixed charges. these amount 
to $100,000 a year, or slightly less than $170 per year per 
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engine receiving repairs at that point. It is interesting (5 
note that the fixed charges amount to between 15 and 20 per 
cent of the total amount charged at this shop to engine 
repairs for 1910. The cost of fixed charges for another shop, 
at which, with the exception of some miscellaneous work, 
only locomotives are repaired, amount to $234.94 per yexr 
for each engine repaired, and are 13.2 per cent of the total 
value of the plant. 

In all probability it will be conceded it would be a waste 
of time and money to run a locomotive to the main shop to 
have a driving-box cellar repacked or the flues cleaned. 
Why? Because it would involve time lost from revenue 
service getting the engine to, through and from the shop, 
reducing the yearly earnings of the engine; necessitate the 
use of main shop space, increasing the capital invested in 
shops, or reducing the main shop output; congest the shop- 
track movements and disarrange the shop routine, thus delay- 
ing other more important shop work. At the main shop, 
though the item does not appear in the statistics showing 
the cost of repairs, there are the shop fixed charges, including 
interest on the investment, repairs, taxes and insurance, a 
no inconsiderable item. At the engine house the fixed 
charges would be very much less, as they would not include 
those of the engine house proper, the tracks, turntables, ash 
pits, coal chutes and other facilities necessarily provided, and 
would cover only the comparatively small investment in the 
shop building and machinery provided for repair work. 

With tools and men under their immediate control and 
being responsible for results, engine-house men will, in all 
probability, keep the motive power in better condition, more 
efficient and less liable to breakdown, and take a greater 
pride in making repairs quickly than when repairs must be 
made by the independent organization of the repair shop. !t 
is common experience that the qualifications of engine-house 
employees should be quite different from those of repair- 
shop men. The work of the repair-shop man is steady and 
should be accurate, thorough and first-class in every respect, 
with the aim that a locomotive shall remain out of the repair 
shop as long as possible, and there is no pressing necessity 
that his job be finished by a certain minute. In contrast to 
this, the work of the engine-house man is spasmodic; at cer- 
tain hours he is extremely busy, working under high pressure, 
and again has little to do. His chief care is to have the 
engines ready for their next run and in such condition that 
they will make at least a round trip successfully. 

When repairs, other than general, are made at the main 
shop, more work is usually done than is necessary. The 
shop man’s experience is not such as to educate his judg- 
ment as to what work he can with safety let go. Whatever 
the cause, there can be little doubt as to the fact. To those 
lacking the experience, it no doubt seems that this practice 
could be stopped by the issue of proper instructions and 
supervision, but proper instructions do not change human 
nature or life-long habits, nor does a reasonable amount of 
supervision seem to work the miracle. 

It is commonly the case at engine houses that tools are 
frequently missing or inefficient for lack of repair, resulting 
in considerable useless expense not only for tools, but in time 
lost in hunting them and exasperating delays in making 
repairs. The committee believes the remedy for this is 2 
toolroom, with some one in charge whose duties should 
include not only the issuing of tools on checks, but keeping 
the tools in good condition and a proper supply on hand. Ii 
a locomotive must lay in the engine house a day for lack of 
the material necessary to repair it, there follows a loss of 
earning power which, if expressed in dollars, would pay 2 
good interest on a considerable investment in storeroom 
stock. There should be kept at all important engine houses 
an ample supply of material and spare parts, such as air 
pumps, lubricators, injectors and bell ringers, which should be 
used to replace defective apparatus whenever it will take les: 
time to exchange than to repair. As a general proposition 
important repairs to such accessories can be made to the 
best advantage at the main shops, where special tools an¢ 
specialists are available. It seems evident that the interest 
on the investment in spare parts must be less than the loss 
in earnings resulting from not having them. 

To get and keep a desirable class of men, engine-house 
conditions should be made as attractive and convenient for 
them as possible, including good ventilation and heat, lockers, 
toilet and washroom accommodations kept in first-class con- 
dition. It seems particularly important to have a system of 
ventilation which will quickly and thoroughly carry off the 
steam and smoke, which are necessary in an engine house, 
that work may be done more rapidly and efficiently than 
would otherwise be the case. It is not an unusual policy in 
equipping important engine houses to use worn-out and obso- 
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lete tools. This is short-sighted, not only because a big shop 
is better able to find profitable use for such tools and better 
able to keep them in repair, but engine-house conditions war- 
rant the best of tools. If a tool is not efficient enough to meet 
the requirements of repair-shop work it will generally pay to 
scrap it. 

When studying the requirements of roundhouses, determin- 
ing the kind of work to prepare for and the repair equipment 
needed, the following points should be kept in mind: Loco- 
motives should be held out of service for repairs as short a 
time as possible; they should be kept as near 100 per cent 
efficiency as possible; the effect of earnings of time saved 
by repairs made at engine houses; the effect on engine 
efficiency of repairs made at engine houses ; the smaller fixed 
charges for repairs made at the engine houses, as compared 
with those at the main shop; the effect of storeroom stocks 
on engine earnings; engine-house men should have ideals 
and methods quite different from those of shop men; and 
it is important that engine-house conditions and facilities 
should be attractive and convenient to get and keep good 
men and increase their efficiency. 

These conclusions can be generalized in the statement that 
locomotive repairs and repair facilities at engine houses are 
warranted when they will result in increased earnings either 
because of more or better engine service obtained from a 
given number of locomotives. 

Engine houses may conveniently be classified under three 
heads: Those at minor division terminals, or the outlying 
ends of branch lines, where only very light repairs are made; 
those at important division terminals, and not in connection 
with important repair shops, and those in connection with 
repair shops. At outlying engine houses we assume there 
would be no power-driven machines and suggest the follow- 
ing list of tools, the number and sizes to be determined by 
local requirements: 
Twist drills. 


Drill sockets. 
Taps—including machinists’, steam- 


Pipe cutters. 
Jacks, sledges, drifts, 
saws, brace and bits. 


crowbars, 
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chest, pipe, wash-out, straight and 
taper, stay bolt. 

Dies to correspond. 

Pipe stock and dies. 

Hacksaws. 

Straight edge. 

Flue tools—caulking, rolls, expand- 
ers, beading. 


Twist drills, extra long. 

Drill chucks. 

Ratchets and braces. 

Surfacer plates. 

Tinners’ bench shears. 

Reamers, rod and taper. 

Wrenches, socket, anti, hex- 
agon, 


As local conditions vary and as conditions should largely 
determine facilities, it follows that the committee’s recom- 
mendations can be only general. With this understanding, 
the following suggestions are submitted. In general, an 
engine house should be equipped with driving and truck 
wheel drop pits and tools to take care of all necessary rod 
work, driving-boxes, ordinary valve-gear work and the replac- 
ing of.flues needed between general overhaulings. The list 
of tools suggested for outlying engine houses, to be expanded 
to meet the requirements of a larger terminal by the 
following: 


Ample storeroom stock. 

Drop pit for driving-wheels. 

Double blacksmith forge, face plate 
and tools. 

72-inch boring mill, 

Driving-wheel lathe. 

38-inch tire turning-lathe. 

Planer, 

Slotter. 

Sensitive drill. 

Bolt cutter. 

50-ton hydraulic press. 

Power-driven valve-setting machine. 

Air hammers, 


Hot-water washout facilities. 
Drop pit for engine truck and ten- 
der wheels. 
Portable blacksmith forges. 
36-inch boring mill. 
24-inch lathe. 
16-inch lathe. 
haper. 
36-inch vertical drill. 
Emery grinder. 
Pipe-bending machine. 
Punch and shear. 
Air compressor. 
Air motors. 


For engine houses in connection with repair shops, the 
committee has not been able to agree. Several of the mem- 
bers feel that it is economical to depend on the main shop 
for considerable machine work. On the other hand, the 
other members believe that, except for tire turning. the 
equipment should be practically the same as for an inde- 
pendent engine house, because of the saving of time and cost 
of repairs and the different training of engine-house and 
shop men. 

The report is signed by:—C. H. Quereau (N. Y. C. & 
H. R.). chairman; W. H. Fetner (Cent. of Ga.). H. P. Mere- 
dith (Penn.), A. G. Trumbull (Erie) and J. A. Carney 
(C. B. & Q.). 


DISCUSSION. 


W. Wildin (N. Y. N. H. & H.): I ask the committee 
if ae really mean that: “It seems axiomatic that locomotives 
should be worn out in legitimate service as soon as possible.” 
it has always been my idea that you should make them last 
as long as possible in legitimate service. I do not believe 
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the committee means what it says. It is our aim to make them 
last as long as possible. You can always wear them out. 

H. S. Hayward (Penna.): I think the committee is perfectly 
justified in that statement. In my opinion, too many engines 
are kept in service after they become obsolete for the demands 
of a modern railway. They should be worn out during the 
period of usefulness of that type of engine. The demands of 
our service are constantly increasing—we are getting larger 
engines—and I expect that nearly all of us find that we have 
a number of engines on hand that are not of a character suit- 
able to our roads. Many roads have had engines in use for 
15 or 20 years, and they are still using them at a disadvantage, 
compared with engines of modern type, suited for the service 
in which these old engines are employed. 

H. T. Bentley (C. & N. W.): I think the New Haven is 
in the same box as many of the other roads. We had a 
mania for scraping engines some time ago, but now we put 
new boilers on the engines that we thought we ought to have 
scrapped several years ago, and we keep them in service. 
Many roads have gone too far in scrapping their small engines. 
In some cases they are running a 10 car engine on a 2 car 
train, and that is not economy. 

F. F. Gaines (C. of Ga.): I thoroughly believe in the neces- 
sity of having such facilities at roundhouses and terminals 
that you can do all the necessary running repairs thoroughly 
and quickly. I believe in having such conditions at your 
roundhouses that men can work under them—that is, in the 
winter time you should have your rooms sufficiently heated 
and ventilated, and there should be other sanitary facilities 
provided for the comfort of the men. These are things ordi- 
narily overlooked in a roundhouse. I have found ‘from expe- 
rience if you provide a good modern roundhouse, well heated 
and ventilated, that the improvement in your output and the 
class of work performed is marvelous. I do not think any 
roundhouse of any size can exist and perform its proper func- 
tions without a tool room, and a man in charge of the room 
both day and night. In most of the roundhouses the men do 
not have access to the storeroom of the company for small 
supplies, and it is necessary to keep small supplies in this 
tool room, where they are available day and night. 

The roundhouse in a large terminal should be separated en- 
tirely from the back shop, with all the necessary equipment 
in the roundhouse required to take care of the ordinary running 
repairs, without having to depend on the back shop. I differ 
with the report in one respect, that at outlying points they 
do not recommend any tool equipment. I think, of course, 
this is a matter which depends on the surrounding circum- 
stances, but nowadays when electric power is available in many 
of our smaller outlying points, through the city lighting sys- 
tem, I think wherever it is possible we ought by all means 
have a drill press and lathe and a few other tools, a dry grinder 
if it is possible to obtain the necessary power; and if it is not 
possible to do this, it is advisable to install a small gasoline 
engine to give temporary power for emergency uses in making 
repairs. 

C. E. Chambers (C. of N. J.): I thoroughly agree with 
the committee on points of equipment of engine houses and 
I wish to say that I have found it one of the best aids for 
proper back shop work. I think that when an engine is turned 
out in the back shop proper attention must be given to the 
possibility of very heavy repairs in the engine house. There 
are many things while an engine is stripped down in the 
back shop that can be done for about one-quarter of the 
expense that they could be done for three or four or five 
months afterwards. It is true that you must have the neces- 
sary lathes and good drop pit facilities. I have found dif- 
ferent places throughout the country where engine houses 
were trying to be operated without drop pits ‘where thev 
had trouble. It simply encourages an engineer to run an 
engine with a box pounding here or there, ‘when if they had 
a good drop pit the trouble would have been discovered and 
remedied at once. 

J. F. Devoy (C. M. & St. P.): I agree with the committee 
that a roundhouse man should be a specialist. In my opin- 
ion, the back shop is the proper place to manufacture. The 
men in the roundhouse should be equipped with tools which 
will permit them to get an engine in shape. quicker than in 
any other place. If the proper thought be given we will get 
back, say 25 per cent. of our engines to the old eight wheel type, 
for the reason that the average eight wheel type or Ameri- 
can type of locomotive, pulling, say up to a six car train, 
will cost on an average from 2 to 4 cents per mile for its 
maintenance. If one of a larger type, say three times as 
large, is put on that service it is an absolute impossibility to 
maintain it for less than 7 or 8 cents a mile. The fact that 
an engine 10 years old is no good is the furthest away from 
helping the treasurer to be on the right side of the fence 
of anything that I can imagine. There is not any question 
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but what the money of the mechanical department on a rail- 
way is spent about two-thirds of it in round house work and 
the other third in back shop work. So that I can see no 
more important paper that could take our attention than this. 
In the past three months it has been a problem in order to 
make both ends meet as to how quickly we could get an 
engine laying on a side track waiting for repairs into service, 
and | think that everybody should discuss this paper; 
especially along the line of the 10 car and the 2 car proposi- 
tion. 

A. E. Manchester (C. M. & S. P.): I agree with that 
portion of the committee’s report that speaks of engines 
being kept in service. One of the things that I discovered 
in connection with engine house service is that there is too 
great an amount of dead time between the time the engine 
is cut loose from the train or leaves the round house and is 
attached to the train and the time it is in the round house 
undergoing repairs or in position to have attention given 


to it. The best equipment that can be applied in the average 
round house is that of coaling facilities, water facilities, 


clinker pits. Clinker pits generally I think is the keynote 
of the whole situation and when you do get your engine 
into the round house there should be a great many devices 
for quick and ready repairs. Drop pits are absolutely essen- 
tial and I believe they are generally the practice in modern 
round houses. In many sections of the country boiler wash- 
ing iS a most important feature in a round house, and 
everything that goes to the quick handling of boiler wash- 
ing and speedily getting a boiler back in shape and ready 
to return to service adds greatly to the time saved and the 
advantages gained by the engine being in the round house. 
1 do not believe there is any economy that will ever come 
by restricting a round house in such tools and facilities as 
are necessary for the quick handling of parts. The great 
trouble in many round houses is that they try to make them 
repair shops as well as round houses, which I think should 
be stopped. The building up work should all be done at the 
shops. A round house should have to do with the putting 
together of things that can be readily dismantled and the 
getting of them back into service. 

J. F. Enright (D. & R.): I agree heartily with the com- 
mittee in the statement that a round house should be pro- 
vided with certain tools to expedite the handling of running 
repairs. My idea is that all renewing of parts should be 
done in the main shop, and J think that the running repairs 
can be taken care of in the round house very easily as the 
committee has recommended. 

M. J. McCarthy (C. C. C. & St. L.): I agree with the 
last speaker that sufficient tools should be kept in the round 
house to handle engines with as little delay as possible. In 
fact, I quite agree that the system of doing such work as 
dropping a wheel, and the handling of rods, work that will 
cost perhaps $150 or $200 or even as high as $300, might be 
done in the round house. 

H. C. Oviatt (N. Y. N. H. & H.): There has been such 
a marked contrast on the division with which I have been 
connected for several years that I cannot refrain from en- 
dorsing what I consider the most able paper that I have 
ever heard on the floor of this convention. I was connected 
with a division on the New Haven road that had no means 
of maintaining power at round houses up to a year and a 
half ago. Then one of the most modern round houses was 
erected and equipped with suflicient tools to properly care 
for the engines that had been in service say 10 or 12 months. 
| heartily agree with the committee that when engines are 
turned out of the back shop they should be put in a first- 
class condition. I also believe that at the end of 8 or 10 
months, with a round house properly equipped, the engine 
should be held for a time not to exceed the time it would 
have to wait to get into the back shop for repairs, and the 
proper repairs made that will extend the life of that engine 
from 6 to 8 months. I think this is what the committee 
had reference to when they said an engine should be worn 
out as quickly as possible—meaning to keep away from the 
back shop as long as possible and to keep in service as 
much as possible, thereby tending as nearly as possible to 
100 per cent. efficiency. 

I am especially anxious not to be misunderstood in regard to 
the cost of the power. I did not mean to be understood as 
stating that power could be maintained in the round house. It 
was my idea that we would avoid a great many repairs that 
were necessary to do by keep ng the envine out of the back 
shop, as well as taking the place of an engine that needed gen- 
eral repairs. By doing this work in the round house it would 
help out the big repairs and keep the engine in better condition 
than by a'lowing everything to go to the round house. 

R. D. Smith (B. & A.): T believe that 60 ner cent. of the 
maintenance of the locomotive should be expended in the engine 
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house to insure the best road service, and 40 per cent. in the 
shop. We have arranged our coaling plant in such a way that 
an engine may get coal outbound as well as inbound, whici 
facilitates cieaning flues and making repairs. The cunker pits 
are so arranged that the ash pan can be cieaned and the grates 
examined, and such work may be done outbound as well as 
inbound. We have found that in handling many engines a good 
drop pit section is necessary at some of our terminals. We 
have our drop pit sections made from 100 to 112 feet long. [ 
think that is perhaps a little out of the ordinary, but the reason 
for doing it was so that we could move an engine with the 
shop doors closed, drop out any wheel under the engine that 
was required, and get at any part of it easily. We have hoists 
in connection with these drop pits. At each of our engine 
houses three pits are connected together in what we call the 
drop pit section. Upon these we may keep one engine, because 
we think that it is good practice to keep an engine in the round 
louse on which the force may be employed when not engaged 
on other work. 

We believe it is those little things to be done in a round 
house that go to make up good service. If an engine needs a 
driving wheel, why, most anybody can see that, but if it needs 
a cotter pin in some particular place some fellow is likely to 
overlook it; but where you have an adequate drop pit all these 
things can be observed easily. I desire to emphasize that it is 
important that engine house conditions and facilities should be 
made attractive and convenient and thus increase the work and 
the efficiency of the men. We have in our new terminals every- 
thing that goes to make for the comfort of the men and their 
convenience in the way of light, heat, toilet facilities, etc. We 
believe that by doing this, and keeping the place clean and tidy 
we can get better service. 

Mr. Devoy: I wou!d like to ask Mr. Smith, of the Boston & 
Albany, if his road would recommend the extension of drop pits 
in round houses, especially in cities where space is cramped, to 
150 ft. in order to permit the movement of an engine after you 
had dropped a wheel? 

Mr. Smith: Yes, sir; decidedly. 

Mr. Devoy: I should much rather put a motor on my turn- 
table, with a wire rope, to drop the wheel in that way than 
to build an extension of the drop pit. Even if you leave the 
engine outside, why, nine times out of ten she is dead and 
the little exposure will not hurt her at that time. Besides, it 
would be very expensive to get the necessary land in some 
of our cities for such a purpose, especially in cities where you 
have got to pay $500 a foot for it. 

E. W. Pratt (C. & N. W): The drop pit extension, which 
Mr. Smith mentioned, is in line with the practice that we are 
following in our later work. The fact that the modern freight 
car appears to have the consolidated engine in the majority, 
there are four pair of tank wheels and one pair of engine 
truck wheels to be dropped in the drop pit. If these truck 
wheel pits have an extension permitting the movement of the 
engine, why, you can take out any pair of tank wheels or a 
truck wheel and still keep the engine inside the roundhouse 
walls in bad weather. 

The committee capitalizes the net freight earnings per loco- 
motive. I have had a little experience myself in capitalizing 
various things, and I can assure you that it depends on which 
side of the fence you are which way you will check the figures. 
I notice that $900 a day for the 365 days in the year represents 
a total capitalization of $328,500, and that that would buy at 
the rate of $20,000 per locomotive 16 engines. Now, it seems 
to me that there is some fallacy in the statement there in that 
paragraph. They say that is equivalent to freight earnings 
of $45. Of course, you cannot controvert that. But you will 
have to show us in the West why you cannot get that same 
result by adding another locomotive. I believe that there 
are many places where we can make that saving by assigning 
engines regularly. We have got the pool on our brain so 
much that we oftentimes pool engines where their mileage 
is not up to the average of the engines on the system. 
Wherever regular locomotives can be assigned and good aver- 
age mileage attained, I believe it will show something that is 
much more interesting than is shown in this statement of the 
paner. 

A. Lorell: I think an overhead traveling crane is a very essen- 
tial feature in the modern round house. A few years ago while 
on a western road I had occasion to install an electric traveling 
crane in a new round house that was being bu'It, and the results 
were so satisfactory and the economy in its use was so great, 
both in the time saved and in the labor required in handling 
heavy parts of the locomotive, that a considerab’e number of 
such traveling cranes have since been installed on the same line. 

Mr. Quereau: 1 will only say in closing that it was not the 
intention of the committee to go into details. but simply to 
discuss the subject on its broad general grounds. The list of 
tools to be kept at a terminal round house was not intended as 
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one that should be applied to all terminal roundhouses every- 
where. The list of tools given is for use in roundhouses where 
there is no power. It was specifically stated that each round- 
house must be considered by itself. The opinion has been 
expressed that an engine cannot be maintained at the round- 
house as cheaply as at the back shop. Now I cannot speak 
authoritatively on behalf of the committee, but for myself per- 
sonally I am very much inclined to doubt that. On the contrary, 
I am of the opinion that a road which does 60 per cent. of its 
repairs at the roundhouse and 40 per cent. of its repairs at the 
back shop will have its engines in better condition and at a less 
expense. There are several factors entering into that. We 
must not forget that we are only one branch of a railway. If 
an engine breaks down on the road it simply means in our state- 
ment engine failure. It means to the superintendent’s depart- 
ment freight delay, overtime, and other excuses that we cannot 
figure on. For that reason ample facilities for repairs at round- 
houses I am personally persuaded will pay. Then, too, we 
should not lose sight of the fact that while we do not show in 
our cost of repairs the fixed charges, yet it is there just the 
same, an‘ the fixed charges saved by repairs made at the round- 
house will probably mean a saving of from $150 to $200 per 
engine each year. This is an item that it strikes me is well 
worth bear:ng in mind. 


TREATING WATER WITHOUT TREATING PLANTS. 





Until within a few years, only two methods for the pre- 
vention of incrustation in steam boilers have been promi- 
nent, namely, boiler compounds and water-softening plants. 
The former, which include the familiar soda ash. aims to 
keep the incrusting substances in a soft, pulverulent con- 
dition until they can be blown or washed out of the boiler. 
In locomotive service one of the difficulties connected with 
the use of boiler compounds is in applying them propor- 
tionally and regularly to all of the water. The plan of put- 
ting the matter in the hands of the engine crew was early 
found to be a fai'ure. The next step was to put the dose 
for a whole trip into the tender tank at the beginning of the 
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Chairman, Committee on Water 
Treatment. 


run. This method involves a considerable and possibly harm- 
ful excess of compound at the beginning, and a correspond- 
ing deficiency near the end of the run. The obvious remedy 
is to transfer the base of operations from the locomotive 
to the wayside tank. To secure this, as well as some other 
advantages, separate softening plants have been adopted and 
have easily proved their usefulness. 

The small station must be able to respond to occasional 
heavy consumption for short periods and a softening plant 
having sufficient capacity for this purpose becomes expen- 
Sive during normal times. A very useful compremise bhe- 
tween the two systems of treatment is an apparatus of 
simple construction which will mix the water uniform'y 
with the proper proportion of some chemical solution which. 
although it will not actually remove incrusting solids, wil! 
act as a boiler compound in keeping them in a soft condi- 
tion in the boiler. If a fair storage capacity is provided, 
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partial removal of incrusting matter may also be effected. 
The work of the committee indicates that few railway 
officers realize the importance of this idea or the benefits 
to be derived from its systematic and intelligent application. 
At track-trough stations soda ash (or other material) may 
be thrown directly into the trough, in regulated quantity, 











































































cs i, 
’ i Sop, | 
\ ji! 14 
1 
iS: i LAA 
; Bi 
i i a 
re ae 
R ' REGS 1 
Ge 5 
PK Rie 
© iN 0 
] x 
| ig — | 






































Me LWSIOE LWE OF | 
SVPOST LFOX. 























Fig. 1—Wooden Tank for Water-Softening. 


after each train passes. This crude but fairly effective 
method is used on one road at four stations, pending the in- 
stallation of automatic devices. 

Much more systematic is the plan of pumping the solution 
with the water. This plan is used by seven roads. A 
small branch may be run from the water-pump suction to 
a tank of solution and the flow of the latter be regulated 
by a valve. This method has the advantage of producing 
a thorough mixture during the passage through the pump, 
but also sometimes causes deposits on the valves of the 
pump which interfere with their action. It is found pref- 
erable to pump the soda with a small power pump actuated 
by direct conection with some moving part of the water 
pump, thus insuring a correct proportional feed of solution. 
The discharge of the chemical pump should be carried to 
the large water tank independently of the water. In the 
water tank the chemical pipe should discharge close to the 
main water inlet in order to produce satisfactory mixture. 
As it is not practicable to run the small chemical delivery 
pipe for long distances, this svstem is not desirable when 
the tank is more than 100 ft. from the pump house. When 
distances are greater the chemical apparatus should be 
separated from the pump house and transferred to a point 
close to the water-storage tank or to the top of the tank 
itse'f. In such cases, the chemical pump may be actuated 
by a positive displacement motor or water wheel through 
which passes all, or a definite aliquot, of the water to be 
treated. While such a device has long been used in full 


CLR RS Season 


eee 
Pa net <8 


ore <p Aiheibaes 


Lita cccas” a ae es 


ri 
A 
2 
’ 
f 
os 
t 








1464 


softening plants, it is not used for the simpler treatment, 
so far as the committee has learned, except on one road 
(the L. S. & M. S.), The same arrangement is suitable 
when water is taken from city supplies where the railway 
company has no water pumps. For pumping chemical solu- 
tions, simple single-acting, outside packed plunger pumps 
with outside check valves are much to be preferred. P!ungers 
one to two inches in diameter and of six to ten inches 
stroke are sufficient. Their attachment to any convenient 
moving part of a water pump is very simple. 

The essentials of the crrangement recommended for the 
usual wooden tub, when it is lecated near the pumping 
station, are shown in Fig. 1. The water and chemicals mix 
in the central compartment, which may be merely a wooden 
box, and pass down ard out at its bottom, rising gradually 
in the main part of the tank. The water is drawn off through 
the floating pipe and a sludge valve is also provided. Fig. 
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Fig. 2—Steel Tank for Water-Softening. 


2 shows a similar arrangement for a steel tower. Owing 
to the larger settling space in the tower, a floating outlet 
is not necessary. The choice of suitable chemicals for the 
treatment of water under the conditions covered by this 
report is limited. It is very important to avoid the pro- 
duction of any sediment whatever, or e'se to provide both 
time and space in which to separate the sediment entirely. 
The separation of sediment in the pipes must obviously 
be avoided. When sediment must be avoided, as in ordin- 
ary wooden tanks when the water is used within two to 
four hours, soda ash, or possibly bicarbonate of soda is the 
only reagent available. The latter is least apt to produce 
sediment. Neither reduces the total amount of incrusting 
matter, but both change it all to carbonate, or bicarbonates, 
so that hard scale is largely avoided. This treatment has 
been found very beneficial on a number of roads. It is 
applicable to waters of moderate hardness. With very, 
very hard waters, the amount of soda required to decom- 
pose the incrusting matter is liable to cause deposits. In 


RAILWAY AGE GAZETTE. 


Vor. 50, No. 24a. 


this use of soda ash, as well as with soda ash placed di- 
rectly in the tender tank, blowing and washing out must 
be done thoroughly at regular and sufficiently frequent in- 
tervals. 

In the opinion of the committee the case well merits the 
small further elaboration of process and apparatus, sufficient 
to separate a considerable amount of sediment. For this 
purpose a steel tower, as shown, and the use of caustic 
soda are recommended. With correctly proportioned ap- 
paratus and proper adjustment of the soda, a water of 
twenty or more grains of incrusting solids, of which 25 to 
50 per cent is permanent hardness, may be reduced to ten 
grains, of which all is carbonate. In this manner a very 
troublesome water is reduced to one which wi'l give very 
successful service, with reasonable care of boilers. So far 
as the committee is aware, this process is in use only on the 
Lake Shore & Michigan Southern, although after this report 
was practically complete it was learned that the Philadel- 
phia & Reading used it some years ago. 

One other reagent deserves mention and that is barium 
hydrate. It has the great advantage of treating sulphates 
without introducing foam-producing alkali. It should be 
borne in mind that barium hydrate is poisonous. The prin- 
cipal objection to its use is its cost. Not only is its price 
per pound higher than that of soda ash, but more pounds are 
required. It has, however, been used by a few roads on 
very high sulphate waters which could not be treated satis- 
factorily with soda. In actual work, one road reports that 
five engines were treated one month with 4,290 pounds of 
soda ash costing $42.90, but, a'though this was all that could 
be used on account of foaming, the boilers were not clean. 
It was estimated that about twice as much, costing about 
$85, would have kept the boilers clean if it could have been 
used. For the same engines 13,000 Ibs. of barium hy- 
drate, costing $390, was sufficient to keep the boilers clean. 
It must be borne in mind that these waters are very much 
worse than the average boiler water of the country. Finally, 
it is urged that water purification of any kind should always 
be supervised by a competent chemist. The raw water 
should be analyzed occasionally and the chemical solutions, 
as well as the water that has been treated, should be tested 
frequently. 

The report is signed by:—H. E. Smith, (L. S. & M. S.), 
chairman; F. O. Bunnell (C. R. I. & P.), L. H. Turner 
(P. & L. E.), J. E. Mechling (Vandalia), and J. J. Connors 
(C. M. & St. P.). 


DISCUSSION ON BEST METHOD OF TREATING WATER FOR 
LOCOMOTIVE USE, 


Angus Sinclair: I have had considerable experience in 
my time in trying to eliminate impurities from feed water. 
There are certain waters that contain elements that cause 
encrustation, and they are not the same in all waters. Yet 
you take the same dose and apply it to them all, and, if 
the dose you give doesn’t remedy the evil, you think the case 
isn’t worth curing. All bad feed waters should be under the 
supervision of a chemist who is able to tell by analysis 
what should be done and what elements will put the bad 
encrusting matter out of solution. That is something that 
is not understood by every man connected with a feed-water 
station, and it ought to be systematically attended to if 
any remedy is attempted at all. I think the greatest disap- 
pointments in connection with water purification, or the 
preventing of the bad effects of hard water, have been 
ignorance in the treatment. 

J. F. Dunn (O. S. L.): We have used both systems. That 
is, we have treated the feed water in the tank by soda ash 
and lime, and we have also used a compound introduced into 
the tank on the tender. Our experience has been that we 
have got much better results with the use of the compound. 
It has been put up under the direction of a chemist after 
analyses of the different waters, and it has reduced our flue 
failures considerably and also has decreased the trouble we 
had with the cracking of fire-box plates. It is handled en- 
tirely by the hostler in the engine house. The engine men 
like it so much now that they won’t go out on the road 
without a certain quantity of this compound in their engines. 

A. Trumbull (Erie): We believe the proper thing to do 
is to treat the water before it is introduced into the boiler. 
I believe a little studv on the part of anv one of the results 
of the solids found in boilers will convince them that that 
is the most desirable practice. We have one recognized 
standard of treatment which has been highly successful, 
and we have reduced our water washing period very con- 
siderably after its introduction and have obtained very good 
results in the way of boiler maintenance generally. We 
have had some experience also with the soda ash treatment. 
While that may be a temporary expedient to employ where 
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ereat difficulty is found with bad water, nevertheless it is 
only a temporary remedy and ought to be replaced with 
some more modern scientific method. 

J. Christopher (T. H. & B.): I have had a great deal of 
experience with bad water on our road. In dry seasons of 
the year the water analyzes as high as 70 per cent. sulphur, 
and we have found that we were creating sulphuric acid in 
our boilers. I had difficulty in convincing the management 
of the road of the necessity of treating this water. We used 
a compound. This compound was dumped in the tank, and 
it was good for all the water in the tanks over a stretch of 
180 miles or more. The only proper way to treat bad feed 
water is to treat it and then discharge it in the tank. ‘We 
snd that we have to vary our treatment of this water as 
close as 48 hours. Therefore, it is quite necessary that the 
operator shall have full knowledge of the variations that 
are taking place in the water that is flowing into these 
stations. In some of the creeks I have found as high as 20 
streams of sulphur water. Through the wet season with 
soda and hydrates of lime we reduced that as much as 80 
per cent., and then we have to run it up again, in the dry 
season. We have had cracked flues on our consolidation en- 
zines every trip. but since the treatment of this water in 
this way, we only touch up the flues at every wash out, 
which is about once in two weeks. The life of the fire-box 
is prolonged to the extent that the fire-box work alone will pay 
‘or the tank in a year. The operation of the tank is con- 
ducted at very little expense. We have a wheel connected with 
the discharge pipe and a current of water flowing through 
this discharge pipe operates a wheel which provides power 
‘or the agitator, and also at the same time drives a pump for 
throwing the chemicals into the top of the high tank. 

S. L. Bean (A. T. & S. F.): Our experience has been simi- 
lar to that of the last speaker. Our system of treatment is 
managed by our chief chemist, and I cannot go into the de- 
tails of it, but I know since we introduced the system it has 
worked very well and has increased the mileage of a set 
of flues from 15,000 to 40,000. We are equipping a feed 
water plant now at quite an expense for use where we have 
a great deal of very bad water. We have found where we 
have the system installed that it has increased the life of 
the fire-boxes from 12 months, oil burning, to 7 years. 

D. J. Redding (P. & L. E.): We have the same system of 
treating water in use that I believe the last two speakers have. 
We precipitate practically all of the solids in our wayside 
tanks. A difficulty arises then when the water is so very bad 
that it becomes light and foamy after the treatment, and then 
ve use what is called an anti-foaming compound. I hoped to 
lear some one outline a scheme for getting rid of the foaming 
without the necessity of using another compound for that 
purpose. I understood that there was a system by which 
the foam passed off as steam without getting down into the 
water in the boiler. 

E. W. Pratt (C. & N. W.): I should be glad to answer 
\Ir. Redding as to what to do to prevent the foaming on 
vhat we call over-treated water. We have some water that in 
order to remove the considerable amount of encrusting caused 
by over-treating, and which causes more or less foaming, where 
we apply blow-off cocks liberally to the boiler near the mud 
ring, and use it very frequently at short intervals. Our former 
practice was to blow out locomotives at the terminals or when 
standing at outlying places, but we have had much better suc- 
‘ess in avoiding foaming and preventing leakage of flues by 
lowing out practically between every station. Those are 
detailed instructions to the men, and they are quite generally 
‘arried out. We ask the men in charge of the engines if 
there is any trouble for an explanation of it, and if they do 
not blow out once at every station. I may say that our stations 
iverage perhaps 6 miles apart. Now, we have not had a failure 
rom foaming engines that I recall in six or eight months, 

hereas there used to be a great many each day. 

With regard to installing feeding plants at wayside stations, 
t has been our custom to ascertain the number of pounds of 

nerusting solids in the water per 1,000 gallons and the number 

' gallons used at any feed water tank in 24 hours. In that 

ay we would install a feeding plant wherever the greatest 

‘umber of pounds of encrusting solids developed in 24 hours. 

hat did not always mean where the poorest water was. It 
vas sometimes found in good water. The plants have been 

xtended, and the poorer waters are treated in this way. We 

'ways use soda ash quite extensively where we have none of 
hese treating plants. 

Mr. Redding: I would like to know whether Mr. Pratt 
ias any data to show whether it costs more to treat water at 

ach station or to put in the anti-foaming compound. I would 
iso like to know whether they have had any trouble in the 
low-off cocks between stations. I wanted particularly to find 
ut whether or not there was any system of injecting water 
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into the boiler which would give an opportunity for the foaming 
to pass off in steam. 

A. E. Manchester (C. M. & St. P): The question raised 
as to barium hydrates: We have had a little experience on 
a branch in South Dakota, where the water was of such a 
character that in order to soften it so that it could be used 
in the locomotive it became over-treated and was too light, 
and we used the barium hydrate there for nearly a year with 
very satisfactory results. As to the anti-foaming compound: 
Instead of blowing out, there is a large territory in South 
Dakota in which alkali water is the only reliable source of 
supply; the hard waters are too scarce to be relied upon, and 
we are using an anti-foaming compound in connection with 
that water. It does very nicely until the concentration of 
alkali gets up between 600 and 800 grains to the gallon, and 
then we begin to have trouble even with the anti-foaming 
compound. Then we have to commence this blowing out 
process to keep it below 600 grains. 

Mr. Wells: I did not understand what Mr. Redding meant 
about treating water so that it would not foam. I think it is 
pretty well understood that the foaming principle in water is 
carbonate of soda, and the only way that it can be taken out is 
by evaporation. It cannot be treated out. You always get 
carbonate of soda when you treat sulphate of calcium. Barium 
hydrate treats the sulphates of calcium and does not leave any 
foaming. It is the best thing that I have seen that has been 
suggested. I do not know of any way to prevent the foaming 
with the possible exception of the introduction of some anti- 
foaming compound, but that would be only temporary and would 
only last a short time. 

I was interested in Mr. Manchester’s statement that they are 
able to carry the degree of separation up to 600 grains to the 
gallon. We found on the Burlington that a boiler would begin 
to foam ordinarily at about 200 grains to the gallon. We hope 
some day that some one will suggest a method to help us out 
on the foaming. 

Mr. Christopher: After we began to treat our water we had 
great difficulty with the foaming. We got our chemist after the 
difficulty and he analyzed the water, but could not seem to 
understand why it foamed. _Many of the engine crews supplied 
castor oil themselves to save them annoyance and trouble in 
getting up heavy grades. 

C. E. Gosset (M. & S. L.): I am closing my 24th year in 
the northwest in continuous railway service on 8 different lines. 
During that time I have had to deal with some bad water. The 
road I am connected with now operates an 800 mile tract where 
we have only from 2 to 4 trains daily, and therefore our side 
tank feeding proposition is prohibitive. Without the use of soda 
ash we could only get along a few days without blowing out. 
I selected four consolidation type of locomotives, two of them 
being used in freight service locally and two in through freight 
service. For the two local freight engines I selected a mechanical 
draughtsman from my office and one from the road engineer’s 
office, and on the through freight engines I put two road fore- 
men and had them make every trip and watch results. The 
result was that we reduced our boiler repairs 62 per cent. by 
the use of the compound over what we did with the soda ash. 
The miles, per boiler washing, was doubled. Our cost per thou- 
sand freight ton mile was about two pounds less. 

Mr. Smith: The committee realizes that there is no one 
method of treating water that is apt to be good for every 
road. The subject given to the committee, however, limited 
it to One particular line, which we have tried to adhere to. 
On any one road it will very often happen that all of these 
methods may be necessary at one time or another. Further- 
more, the same thing applies to chemicals—no one chem- 
ical is equally efficient for all cases, and we do not wish to 
put ourselves on record as advocating soda ash for every 
purpose. So far as boiler comnounds are concerned, of 
course, a discussion of those would bring us into the line of 
pronrietary articles. 

With reference to the method of injecting water to evapor- 
ate foam-producing substances, it does not appear to me 
personally how such methods could be carried out. As has 
already been stated, the foam producers are nearly always 
alkaline, esnecially in treated water. There may be some 
cases in which some volatile substances were present, and 
it could be removed by injecting the water into the steam 
space with suitable baffle plates or fans or something of that 
kind. A surface cock has sometimes been found much more 
efficient in reducing foam than the bottom blower. Also, it 
is quite frequently the experience the foam is much more 
prevalent when a system of water treatment is first entered 
upon, but after the boilers are cleaned and the old scale 
or mud removed, the foam disappears very largely. The dis- 
cussion has also brought out one other point, that almost 
any system, with thorough supervision, produces much better 
results than some other system which has not been watched 

























































RARE SAW moar 


\ 


EAE IIE, GMS OPTS KS 










1466 RAILWAY AGE GAZETTE. 


closely, for the reason possibly that it has been standard 
for a number of years. 





LUBRICATION OF LOCOMOTIVE CYLINDERS. 


The committee compiled the following questions, which 
were submitted to members: 

1. Have you experienced difficulty in lubricating modern 
passenger and freight locomotives, with steam pressures 
from 180 Ibs. to 230 Ibs., with the up-to-date lubricators 
which operate by condensation of steam, adjustable feed, 
etc., and, if so, state experience and causes for same? 

2. What recent improvements have been made in the 
hydrostatic-feed lubricators, to add to their efficiency and 
economical operation? Give explanation, experience and 
results. 

3. If familiar with any device, independent of the hydro- 
static-feed lubricators as furnished by the manufacturers, 
which increases their efficiency or economical use, give de- 
scription, principle of operation, etc. 

4. For the ‘ubrication of valves and cylinders on modern 
locomotives, state your objections, if any, to the up-to-date 
hydrostatic-feed lubricater 
5. What types of mechanically operated lubricators have 
you used? State method of application, principle of opera- 





C. H. Rae. 


Chairman, Committee on Lubrication of 
Locomotive Cylinders. 


tion, control and regulation of feed, location of device on 
the locomotive, with experience and results. 

6. For the lubrication of modern locomotives, valves and 
cylinders, state your objections, if any, to the mechanically 
operated lubricator. 

7. Are you familiar with any method, or device, for ad- 
mitting the oil into the steam before it reaches the sadd'e 
casting? If so, state details, experience and results. 

8. Have you had any experience with the oil-delivery pipe 
attached to deliver the oil into the steam-way in the saddle 
casting, instead of at the steam chest or valve chamber? 
State results. 

9 What has been your experience in the lubrication of 
locomotive cylinders where superheated steam has been 
used? In this connection state the degrees of temnerature 
acquired, if hydrostatic or mechanically operated lubricators 
were used, and the results from both, where both have been 
used. 

10. Do you consider it necessary to lubricate cylinders 
of locomotives using superheated steam, independently of 
the va'ves, using any type of lubricator? 

11. What is your experience with the lubrication of cylin- 
ders on Mallet compound locomotives, using superheated 
steam with the hydrostatic-feed lubricator? With the me- 
chanically operated lubricator? 

12. Do you consider it necessary to lubricate the valves 
and cylinders on the high and low pressure cylinders of 
Mallet compound locomotive (by lubricators of whatever 
type) piped independently to each valve chamber and 
cylinder? 


Vor. 50, No. 24a. 


The replies to question No. 1 were universal in expression, 
that there is no serious difficulty now experienced in lubri- 
cating modern passenger and freight locomotives with the 
up-to-date lubricators of the hydrostatic-feed type. Several 
of the members, in reply to question No. 2, have referred to 
a recent improvement in the hydrostatic lubricator, whereby 
it is made possible to close of shut off feeds without inter- 
ference with the feed-valve adjustments. This is an econom- 
ical feature, but of such recent date that no comparative 
data have been submitted as to the results obtained. The 
replies to question No. 3 were limited. One member replies 
as follows: “The automatic steam-chest choke plugs, which 
feed against a constant boiler pressure in the oil pipe, and 
not against a pressure that fluctuates with pressure in steam 
chest, wil! result in a high degree of efficiency in the lubri- 
cator.” 

All replies to question No. 4 indicated there were no 
objections. The replies to questions Nos. 5 and 6 embod, 
the same general information, but were limited in number. 
Some are given herewith: 

a. “Have used several types of mechanically operated 
forced-feed lubricators. Three of those experimented with 
were driven from a moving part of the engine. This was 
unsatisfactory, since the feed is required that does not vary 
with the speed of the engine. More oil is required per 
minute while the engine is worked hard at low speeds than 
when running fast with a light throttle. To overcome this 
we used some forced-feed lubricators with independent air 
motor. None of them, however, have been satisfactory. It 
is difficult to apply to the filing holes screens that are fine 
enough to keep out dirt, without restricting the speed at 
which the oil can be put in, and the enginemen pull them 
out. The consequence is that the p!ungers wear rapidly, and 
after a time the feed becomes irregular. They are trouble- 
some to maintain, and under conditions specified, in answer 
to question No. 1, gave no better results than the hydro- 
static lubricator.” 

b. “We have experimented with two or three makes of 
mechanical-feed lubricators, but have been unsuccessful in 
getting as good results as we do with the hydrostatic-feed 
lubricators. The trouble with the mechanical-feed lubri- 
cator seems to be due to the difference in temperature; in 
warm weather, or during the warm part of the day, they 
would feed sufficient oil, but in cold weather, or at night 
when the weather is colder, they do not feed as well as 
when it is warmer.” 

c. “We have’ used two mechanical lubricating devices, 
which received their motion from a connection made to the 
valve stem and oil chamber, and the regulating devices were 
located in the cab. Our test record shows that after con- 
siderable experimenting the device operated fairly well, but 
after a time it gave considerable trouble and was finally 
removed on account of not giving satisfactory results. Me- 
chanical means are objectionable, in that the device is so 
complex, and consists of so many parts, it is difficult to keep 
joints from leaking. To be properly installed, all pipes must 
be kept constantly filled and under pressure, with return 
valves at distributing points. On account of mechanical 
movements, parts will wear, and it will be more expensive 
to maintain, and in making repairs more oil is lost than 
with hydrostatic ‘ubricators. Devices of this sort do not 
appear to have as yet been perfected to such an extent as 
to make them thoroughly reliable.” 

d. “Have used a force-feed lubricator with pipe connec- 
tions to all the driving boxes and to the steam chest. Oper- 
ated by a mechanism deriving its motion from a connection 
to the Walschaert link. Lubricator was located in the cab. 
While reducing friction on the journal bearings, and deliver- 
ing oil to the steam chest, I do not cons‘der it entirely satis- 
factory, for the reason that there is nothing to indicate that 
the pumps are working properly and delivering the oil until 
the valves become dry.” 

e. “Our objection to mechanical'y operated lubricators is 
that they are necessarily more complicated than the hydro- 
static lubricator, without showing any beneficial results.” 

f. “Have tried some, but have not obtained satisfactory 
results ” 

g. ‘We have in the past used on some of our two-cylinder 
compound engines mechanically operated lubricators. Our 
objection to it was the rapid wear of the parts, leakages 
and annoyances.” 

h. “Using displacement plunger force feed. Secured in 
suitable location in cab, and operated by a series of rods 
and bell cranks, which are connected, either to eccentric 
blades and independent eccentric on rear or other convenient 
ax'e, or by reducing-arm on back crank pin. Device subject 
to varying control, and fed by increasing or decreasing 
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stroke of plungers by means of adjustment thumb-nut. Re- 
sults as to economy and distribution very satisfactory. 
Slight trouble experienced in experimental stage, due to 
method of operating lubricator.” 

There was but one reply to question No. 7, citing experi- 
ence which is herewith submitted: 

“Present method in use with mechanically operated lubri- 
cator is to tap direct through dome into steam pipe, or 
throttle box. This method has proven to be superior to the 
old method of admitting to steam chest direct.” 

In this connection, and pertinent to the question, a mem- 
ber refers to a test: 

“Delivering the oil from the right side of the lubricator 
into the left cylinder, passing it through the smoke box, 
and from the left side of lubricator into the right cy'inder 
in the same manner. The gases in the front end superheat- 
ing the oil, and evaporating the water of condensation, put- 
ting the oil into the cylinders superheated.” 

The substance of the rep'ies to question No, 8 from those 
who have had experience was in accord with the report from 
a member who has tried this method extensively: 

“On slide-valve engines consider results distinctly supe- 
rior; on piston-valve engines reports vary, but general ex- 
perience is that better results are obtained by putting oil 
into the steam passage.” 

Questions Nos. 9 and 10 have been considered jointly by 
the members. In the information submitted, the important 
features of this phase of the subject are well expressed in 
the quotations, as fol'ows: 

a. “Superheat varies from 550 to 580 deg. F. Our regular 
practice is to use one feed pipe to valve chest, applying it 
to go to each end of valve in center of the valve bushing. 
This lubricates the valve very well, but it is questionable 
whether delivering oil to the steam passage is not prefer- 
able. We also use one feed to each side of the cylinder, 
at the top and in the center. This is not used unless re- 
quired. When working with full throttle and ‘ong cut-offs, 
over considerable distances, the cylinder feed was found 
necessary. There is no difficulty whatever in obtaining sat- 
isfactory lubrication in superheater engines with hydrostatic 
lubricators, on account of difference of pressure between 
steam chest and boiler. previously mentioned. In fact, there 
is considerably less difficulty than on engines using saturated 
steam. In spite of this the piston-ring wear is far more 
rapid.” 

b. “On our superheaters we carry 170 lbs. boiler pressure; 
the maximum degree of superheat is 225. On a number of 
superheater engines we introduced an oil both at the steam 
cavity and into the cylinder direct; the latter connection was 
found unnecessary. The only trouble which we had with 
superheater engines was to get our men to use the drifting 
va've when the engine was shut off. If this is not done, 
trouble was experienced with the bushings cutting out, but 
on districts where the drifting valve is put on we are having 
very good success.” 

All replies to question No. 11 pertain to the satisfactory 
use of the hydrostat‘c lubricator. No information was fur- 
nished concerning the use of mechanically operated lubri- 
cators on Mallet compound locomotives using superheated 
steam. 

Replies to question No. 12 were at variance as to the loca- 
tion of the oil pipes, but it was the consensus of opinion 
that piping to the high-pressure valves and cylinders only 
was insuffiisent for satisfactory lubrication 
_ The experience of the committee, supplemented by the 
information received from the members of the association, 
warrants the assertion that there is no serious difficulty 
now experienced with the use of the hydrostatic-feed lubri- 
cator. The recent addition of a stop-feed feature is an im- 
provement, rather tending to economical operation than to 
cfhciency, and it behooves the manufacturers of this device 
to keep pace with, or in advance of, the constantly increas- 
ine demands. 

Che information obtained from the members, and cited in 
th foregoing, confirms the experience and opinion of the 
committee, that a properly constructed hydrostatic !ubri- 
cafor meets the locomotive requirements better than a 
mechanically operated lubricator, for the several reasons: 

1. Familarity with care and operation by the different 
classes of labor whose duties are in connection with its use. 

-. Simplicity of design and substantial in construction; 
the operating parts being better protected from disarrange- 
ment or breakage, 

2 more accurate reoulation of the amount of oil ap- 
Phed to the valves ard cvlinders under the varying condi- 
tions of service performed by the ‘ocomotive at different 
speeds and points of cut-off. 
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4. Because of less complication in construction and at- 
tachments, a corresponding less expense of maintenance. 

The more general custom of delivering the oil to the 
steam chest or valve chamber is open to question, and there 
has been some very conclusive evidence subm.tted favoring 
the delivery of the oil into the steam at a point where it 
may become highlv attenuated and intermingled with the 
steam. The presumed effect of extreme temperatures, due 
to high pressure and superheat upon the oil, has been an 
objection to delivering the oil in the steam before it reaches 
the cylinder saddle. Information has been furnished and 
confirmed by the experience of some of the members, that 
the efficiency of a properly compounded mineral cylinder 
oi! is not seriously impaired when protected by the steam. 

As the reports on this particular feature of the subject 
are indefinite, the committee recommends further considera- 
tion and experimentation. The information obtained from 
the members who have had the most general and extended 
experience with locomotives using superheated steam con- 
firms the experience and opinion of the committee, i. e., that 
the same reasons advanced for the endorsement of the 
hydrostatic-feed lubricator on locomotives using saturated 
steam apply to locomotives using superheated steam. The 
information submitted and quoted in the replies, pertaining 
to the proper location and number of oil p-pes on super- 
heated locomotives, is of much value. The experience thus 
far is not sufficiently conclusive to justify a decisive recom- 
mendation at this time. 

However, it is recommended that liberal openings be given 
to drifting valves, and attention to their proper manipula- 
tion, that the temperature of the cylinders may be promptly 
reduced within the lubricating possibilities of the oil when 
exposed to the atmosphere. 

The problem of satisfactorily 'ubricating the Mallet com- 
pound locomotive is still in process of solution. At present 
it seems essential to pipe independently to the high and 
low pressure cylinders. However, the committee has been 
advised that there has been some experience, with satis- 
factory results, by eliminating the pipes to the low-pressure 
valves and cylinder. substituting an auxiliarv oil pipe to the 
receiver with the high-pressure steam connection. This car- 
ries sufficient oil over to the low-pressure cylinders to insure 
good service. Increased etticiency and reduced expense of 
operation confront the mechanical departments of our rail- 
ways to a greater extent than ever before. The final and 
most important recommendation of the committee is a con- 
tinued live interest in the lubrication of locomotive cvlinders. 

The report is signed by:—C. H. Rae (L. & N.), chairman; 
Jos. Chidley (L. S. & M. S.), T. R. Cook (Penn.), J. F De- 
Voy (C. M. & St. P.), J. F. Walsh (C. & O.), S. T. Park 
(C. & E. I.) and P. M. Hammett (M. C.). 


DISCUSSION ON LUBRICATION FOR LOCOMOTIVE CYLINDERS, 


George L. Fowler (Railway Age Gazette): I will simply 
repeat some information that I obtained the other day from 
Mr. Muzzey, who is mechanical engineer for the Long Island. 
They have been experimenting for the last six or eight 
months with a mechanical lubricator for cylinders, in which 
a mixture of oil and graphite is pumped into the cylinder, 
operated mechanically, and after a run of about two hundred 
miles the faces of the steam chests, valve seats and cylin- 
ders become coated with this film of gra~hite, and as far 
as that one engine is concerned, the oneration has been very 
successful and very satisfactory, and they are inclined to 
think that it will reduce the internal friction of the engine 
to such an extent as to produce some saving in fuel. 

There has been no data published, but it has been so suc- 
cessful that they are about to make an extensive trial, I 
understand, of some eight or ten engines, in which very 
exhaustive tests will be made to determine exactly what 
can be done from both a mechanical and economical stand- 
point in developing this method of feeding. 

As the lubricator is so constructed that the old trouble 
of the graphite settling and becom‘ne a sediment in the 
bottom of the oil is done away with by the mixture, which 
keeps it stirred up until it is actually deposited in the steam 
chest. Hence the operation is wholly satisfactory. 

E. A. M'ller (N. Y. C. & St. L.): We have found that 
very good results can be obtained by applying the graphite 
at the commencement of each trip to a cup, separate from 
the lubricator, and applying this graphite cup to our steam 
chests in addition to the regular lubricator. 

George A. Hancock (St. L. & S. F.): We have fifty 
engines, with the steam temperature about 535 to 565 deg. 
We tried the mechanically operated lubricator and found it 
unsatisfactory. We had trouble on our connections with the 
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ordinary lubricator. Instead of admitting the oil directly 
through the cylinder and valve, we connected the oil pipes 
direct to the steam passage. This in connection with a small 
amount of graphite gave satisfactory service. We are allow- 
ing for our freight engines one pint of valve oil for every 
forty: miles, and one pint of vaive oil for every sixty miles 
in passenger service. 





CONSOLIDATION. 


At the last meeting of the association the committee was 
instructed to ascertain if there would be any objection to 
the consolidation of the two associations. An attorney has 
been consulted, and the committee reports that the con- 
solidation can be carried through legally. That really carries 
out the instructions that the committee received at the last 
convention, In view of the president’s remarks, in his ad- 
dress yesterday, it would seem desirable to have a committee 
continued on this subject. 





DIFFERENT DEGREES OF SUPERHEATED STEAM. 





The locomotive Schenectady No. 3, at Purdue University, has 
been equipped with a Schmidt superheater, giving substan- 
tially more superheating surface than the ones formerly used. 
This has rendered possible the use of still higher tempera- 
tures, so that, whereas in previous experiments a maximum of 
ihout 200 deg. of superheat was obtained, from 200 to 275 
leg. were used in the experiments described in this report. 

Two conditions were to have been expected in these experi- 
ments: first, practical difficulty with the lubrication of the slide 


valve; second, less rapid improvement in economy at the 
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Fig. 1—Coal Per Square Foot Heating Surface; Schmidt 
Superheater. 


higher temperatures. Neither of these conditions has been 
realized. Little difficulty was experienced with the lubrica- 
tion of the valve and no maximum of economy has _ been 
reached. As far as the figures and tables in the present 
report are evidence, the coal consumption decreases more and 
more rapidly as the superheat becomes higher. There seems 
to be no practical limit to the gain to be obtained in this 
way, except the usual troubles incident to the use of super- 
heated steam, Although these experiments are not yet com- 
pleted, it has seemed advisable to call to the attention of the 
Association the results so far obtained. 

Equipment.—The same locomotive, now known as Schenec- 
tady No. 3, was used in all the tests. When used with satu- 
rated steam the locomotive was in normal condition. After the 
tests on saturated steam had been completed it -was first 
equipped with a Cole superheater, and the results from tests of 
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superheated steam, as reported to the Master Mechanics con. 
vention in 1909, were obtained with the original superheating 
surface of 193 sq. ft. (neglecting header). The work as reported 
last year was from results obtained after reducing the super 
heating surface by two successive decrements of 42 sq. ft. each 
or approximately 21 per cent. at each reduction. 

Prior to the experiments described in this report, the locu 
motive had been overhauled and a Schmidt superheater insialle« 
in place of the Cole superheater. In order to distinguish be- 
tween the different superheaters as used on Schenectady No. 3, 
in last year s report, the first superheater was known as Cole 
A, the second as Cole B and the third as Cole C. The super- 
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Fig. 2—Efficiency of Superheating Surface; 
Superheater. 
heater in this year’s report is referred to as the Schmidt. The 
heating surface of the tubes of the four superheaters are: 


0 ESS ene he On oro eo 193 sq. ft. 
OO Oa ro eee oskOn Od. (et. 
CE ee ee or 109 sq. ft. 
REE on cannuwikaeseKanhesneneunese 324 sq. ft. 
The boiler dimensions were the same for all the Cole 


superheater tests, but in order to install a Schmidt super- 
heater, with a larger amount of superheating surface, the num- 
ber of small 2-in. flues was reduced from 111 to 107, and the 
large 5-in. flues were increased in number from 16 to 21. This 
change in the number of flues increased the water-heating sur- 
face from 897 sq. ft. to 956.5 sq. ft. With the above excep- 
tions, the boiler and engine were the same for all the testing 
upon the four different superheaters. 

The nominal dimensions of Schenectady No. 3, as used in 
the tests with the Schmidt superheater, are as follows: 


BRT Mackie ReGen shah he a Tee eee a aah cee ee cle eke he WER eae mae 4-4-0 
Re RIE RID INN. 5 ns ba ass bso p00 04S ae MOSS SS SST RASS 109,000 
Weent on four drivers (pounds) about. <......c6sccdeccesctesesce 61,000 
Driving-axle journals: : 
PRET “MONEE on cnlo vb Svs Soe 04a oNds hae ses eeeteesWaes ese ; 74 
i RAINIER CCG al Cul oe natn Oe 664 anes ROE ea Os FORE ‘ 84 
a ER Ge) ee ee ee A Or reer ase 68.99 
Valves—Type, Richardson balanced: 
Uae “Rains NORMED SS xis oss i's. Sb NS SKS oS wiew hae bees 6 
NE ND ROIMED on 5s oa wee oe ooo ease ASUS eNOS OSS 1% 
FUMIE Nts MENMEED SoG hwics a hch'sus ace Se5K snes wea teae wae aNeelaea 0 
Ports: 
AMET ARTO ee a te em eS 12 
WV SIUEE HOE SRI OTE CEMCIIG) 6 oc owe dias wsiek ddesbauu a ceeenle 1.5 
ee ee ae Co | a errs 3 
eT Ge eer rere cee 23 
eats apres ER MOCUPED so 3s baud bes osc ee ee cae uena Mes ae ae se 8.9 
Cylinders: : 
Stet CMRD gt cuca a Lawak asa maN sks ee es gue ena e eae 16 
en NED o So waa GA Uc sca aG Seuss Kaew caine ee wee aaa 24 
Soiler—Style, extended wagon top: e 
SPIRMECCE Sk Sent EN AEONOED . oss Di ak oses 60c0 de bee secd ses es 2 
Peer cat San, MOR. os aau css 5556s 465s 00s in aac uence sare 107 
Number of 5-inch flues........... ESUSUL ka OS SSS Shicue ee wEeMe 21 
ee) ei Be OL. 2 yee Serer ee Cee sean 11.5 
Heating surface in flues (square feet)......cccccccccsececes 956.5 
Heating surface in fire-box (square feet).........eceeceeeeecs « 123.5 
Total water-heating surface (square feet)........--..-eeee00e 1080.9 
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Tiegin Ol CECE GOCNCE) 6 66.5. 6.0.555. cis dese eemeswecsesccecesie 
Width of fire-box (inches) 
Depth of fire-box (inches)........+.+-- 

Grate GRR CBRN O TOGO ooo 505 5600 8000s ese dcceceseveesees 
THIGKHEES GF CYOWR BUCCE CINCHCE) ss 66 ckdicccceccdssecescuesiecse 
Tite nes OL Cte BOER CIRUDPE) 6 6 <.0:6454 65-64 6a le eegew oe sswees 
Thickness of side and back sheet (inches).............-.eee0- 
Dinsweter OF atay Bolts GAChes) sc occ oc vac ccaescececccesieee 1 
Diameter Of radial stays GINCHES) «6c ccccccdceecccccsscoecee 





The Schmidt superheater, as used in these experiments, has the follow- 
ing dimensions: 


Outside diameter of superheater tube (inches)...............-000. 1% 
Waimiber Or CONUS TOTUED LOGIE ss o's aisici6 so 600s ceescrecaenneeeeces 21 
Average length of the pipes in the double return loops (feet)...... 42.8 
Total superheating surface based on the outside surface of the 

Tee a ee Ae ere re re ee 324 


The total water and superheating surface of the locomotive equipped 
with the Schmidt superheater is 1,404 sq. ft. 


TESTS WITH SCHMIDT SUPERHEATER, 


Following the method primarily adopted, the tests on the | 


Schmidt superheater were run at 200, 160 and 120 lbs. pressure. 
The tests at 200 lbs. were omitted because it was felt that there 
was no further need of tests at this high steam pressure. 
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superheater in Fig. 1. The equation for the line most nearly 
approximating all the points is 
E = 12.45 — .318 H 

where E is the equivalent evaporation per pound of dry coal 
and H is the equivalent evaporation per square foot of water- 
heating and superheating surface per hour. The area of the 
heating surface is based upon the interior surface of the 
fire box, and the exterior surface of the boiler and superheater 
tubes. This equation is derived from all tests at all pressures, 
and, therefore, fairly represents the average performance of 
the boiler at any pressure. It is to be noted that a majority 
of the points which represent individual tests fall very near 
the average line, which was obtained by finding the center of 
gravity of two groups of points and drawing a line through the 
two points thus found. These points are shown by a cross 
inscribed in a circle. 

The Degree of Superheating—The temperature of superheat 
was obtained by high-grade mercurial thermometers placed in 






























































DESIGNATION OF TESTS! CORRECTED LOCOMOTIVE PERFORMANCE 
4 . an 

z33 we 3, im f a = : MACHINE FRICTION « & 4 - ee 
caBoratory JMekyib = 25) 2° .|u Sir use fe «|, 2 a& atiat tse 
i ee Pe es ES FE leev/es| ¢ [Saez 283 
2} symeo. [bu vie SEs SS5e/s SH/Sene| a * I8ES1 2 wo 2 |5Sucleoe 
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; gce7|"S3 (ses [8 egice | > | = [FES/87| & [S* ["5 
I mr xu | xu | xvm | xc | =x | xe | som | xem | xx | xxv | xxv | xxv 
1130 2 200] 8397 | 10.55 796 2.74 128.94] 65 | 46.5 16,00 |243.713017 | 3.27 |34.45 
2130 4 200110737 | 10.02 |1072 | 2.44 |24.50| 8.5 60.2 | 13.70 |377.9|A4706 | 2.85 {28.42 
3130 6 2colizel7 | 9.52 [1346 | 2.55 [24.25] 9.3 | 65.2 | 12.30 |463.3/5840 | 2.90 |27.67 
4130 4 (60| 6349 | 10.56 | 79) | 250 [26.32] 65 | 45.7 | 14.40/271.5|3415 | 2.92 |30.75 
5130 6 460)10060 | 10.05 | 1002 | 2.55 |26.91 8.5 60.2 | 15.30)333.8 |4162 | 3.01 |30.14 
6130 8 1660/12372 | 9.64 | 1284 | 2.61 |25.22| 9.3 65.7 | 13.40 1425.0 | 5320 | 3.02 129.12 
7130 8 120| 993211020 | 973 | 2.86 |28.94| 84 | 59.5 | 17.30] 283.6 | 3533 | 3-43 [35.02 
8 {30 10 120 {11456 9.86 162 | 2.77 |27.30 6.9 48.5 | 11.70 1371.2 | 4666 | 3.13 {30.80 
91/30 14 §20/15183 | 9.02 | 1684 | 3.29 |29.69| 3.0 21.2 | 4.20 |490-2 |] 6112 | 3.43 | 30.98 





























Fig. 3—Comparative Performance of Locomotive; 
The speeds and cut-offs adopted for the tests were the same 
as those used last year. These tests were all run during the 
months of April and May of this year. 

Lubrication of the Valves and Cylinders.—After a few tests, 
however, it was found that no more oil was required with the 
Schmidt superheater than was used with the Cole superheater. 
The oil used in all of the superheater tests was 600 W. The 
amount of oil used was approximately one drop (through a 
sight-feed lubricator) to each valve box for each 12 to 30 
revolutions of the locomotive, and one drop to each cylinder 
for each 30 to 60 revolutions of the locomotive, depending upon 
the length of valve travel. That is, a short cut-off and high 
steam pressure required more oil than a long cut-off and lower 
steam pressure, The amount of oil used in a 75-mile run (this 
being the length of each test) varied from 1% pints to 3 pints. 
This amount of oil may seem rather high to a railway man, 
but to insure against the cutting of the valve, more oil was 
used than was really necessary, as was shown by the fact that 
during none of the tests was there any evidence of dry valves. 
An inspection of the valves and cylinder wall after all the tests 
had been completed showed a high polish and no cutting. 

Evaporative Efficiency of the Combined Boiler and Super- 
heater—The fuel used in all tests was Youghiogheny lump. 
The equivalent evaporation (pounds of water evaporated from 
and at 212° F.) per pound of dry coal, plotted against rate of 
evaporation, equivalent evaporation per foot of water-heating 
and superheating surface per hour), is shown for the Schmidt 


Assuming Irregularities in the Results of Individual Tests Eliminated. 


thermometer wells in the branch pipe at a point directly ad- 
joining the superheater header. 

The following table gives equations for finding the degree 
of superheat at different boiler pressures: 


Boiler Pressure Equation 
BAGH ccc weasaics Suaeaees Kies T = 107+ 16.5 H 
We Cs He wheetaeucekedundeaes T = 101 + 16.5 H 
Uy Pe cteeceuswcaededeeeecwee T= 90+ 165 H 


-In the above table T equals the superheating degrees F., and 
H equals the equivalent evaporation per square foot of water 
and superheating surface per hour. Assuming a rate of evapo- 
ration which will give approximately 440 indicated horse-power, 
which is 8.5 lbs., the corresponding values of T for the various 
pressures can be obtained. The value of superheaters is ex- 
pressed for the Schmidt superheater by the equation. 


T = 133.8 — .216 P + 16.5 H 


where T equals the superheat in degrees Fahrenheit, P equals 
the boiler pressure in pounds gage and H equals the equiva- 
lent evaporation per square foot of heating surface per hour. 
The above equation is applicable for any pressure and any 
rate of evaporation. 

The ratio of Heat Absorbed per Square Foot of Superheating 
Surface to that Absorbed per Square Foot of Water-Heating 
Surface.—lf the efficiency of the superheating surface be ex- 
pressed as a ratio of heat transmitted through it to the heat 
transmitted through the water-heating surface of the boiler, or 
as the ratio of the equivalent evaporation per square foot, and 
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this ratio be plotted for each test against the corresponding 
equivalent evaporation per square foot of water-heating surface 
per hour, the diagram shown in Fig. 2 will be obtained. Since 
this line represents tests at all pressures, it is seen that the 
efficiency of the superheating surface is increased with in- 


crease in the rate of evaporation. It is worthy of note that 
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Fig. 4—Steam Per |. H. P. for Different Types of Superheaters. 


the efficiency of the superheating surface is equal to fifty per 
cent. of that of the water-heating surface when the equivalent 
evaporation per square foot of water-heating surface per hour 
is 13 pounds or more. 
































POUNDS OF COAL PER INDICATED HORSE POWER PER HOUR 
PRESSURE 
SUPERHEATER |SUPERHEATER |SUPERHEATER | SUPERHEATE 
enone ene SATURATED HE UPE - - , R 
STEAM COLE “A” cOLE’B COLE C |SCHMIOT A 
I pag mm Iv WT mz 
240 3.31 3.12 3.24 3.20 2.63 
220 3.37 3.00 3.16 3.16 2.57 
200 3.43 2.97 3.44 3.18 2.55 
igo 3.50 3.01 316 3.22 2.51 
160 3.59 3.08 3.24 3.35 2.55 
i140 3.77 3.17 3.33 345 2.63 
120 4.00 3.3) 3.48 360 2.89 


























Fig. 5—Coal Consumption Under Different Pressures and 
Superheaters. 


Smoke-box Temperatures.—The temperature of the gases in 
the smoke box was obtained by the use of a mercurial ther- 
mometer placed midway between the diaphragm and the front 
tube sheet. The equation of the line represening these tem- 
peratures is 

T = 500 + 13.08 H 
where T equals the smoke-box temperature in degrees Fahren- 
heit, and H equals the rate of evaporation. 

Corrected Resu'ts of Individual Tests—The results of indi- 
vidual tests have been corrected to eliminate individual irregu- 
larities, the corrected results being shown in Fig. 3. 

Column 16, which gives equivalent steam supplied to engine 


per hour, equals pounds of steam supplied to engine per hour 
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from original log, multiplied by [b. t. u, taken up by each 
pound of steam in boiler and superheater minus (60 minus 
feed-water temperature), divided by 970.4 latent-heat of evapo- 
ration]. 

Column 17, which gives the equivalent evaporation per pound 
of dry coal, was obtained by substituting for H in the equa- 
tion 
E = 12.45 — .318 H, 


the values in column 16 divided by 1,404 sq. ft. 
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Fig. 6—Steam Per I. H. P. for Different Boiler Pressures; 
Schmidt Superheater. 


Column 18, which gives dry coal per hour, is obtained by 
dividing column 16 by column 17. 

Column 21, which gives the machine friction in pounds of 
mean effective pressure, was taken from the 1909 report by 
Dean Goss, Vol. 43, page 158. 

Column 22, which gives the machine friction in horse-power, 
was obtained by using valves of m. e. p. of column 21 and 
the speed in revolutions per minute of the individual tests, to- 
gether with the indicated horse-power constant of the loco- 
motive. 
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Fig. 7—Coal Per I. H. P. for Different Boiler Pressures; 
Schmidt Superheater. 


Column 25, which gives the draw-bar pull, was obtained by 
dividing column 22 by (.000547 multiplied by the revolutions 
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per minute), in which 000547 is the tractive horse-power con- 
stant of the locomotive. 
Column 26, which gives the coal per dynamometer horse- 
power per hour, equals column 18 divided by column 24. 
Column 27, which gives steam per dynamometer horse-power 
per hour, is obtained by dividing column 16 by column 24. 


A COMPARISON OF RESULTS OBTAINED WITH SATURATED AND WITH 
FOUR DIFFERENT DEGREES OF SUPERHEATED STEAM. 


Basis of Comparison.—As the area of the water-heating surface 
of the boiler with the Schmidt superheater is approximately 
only 47 sq. ft. greater than with the Cole superheater, it would 
seem that this difference would not be enough to affect the 
relative efficiency of the boiler. In the comparisons which follow, 
therefore, no allowance is made for differences resulting from 
different water-heating surfaces. In the tables and diagrams 
which follow, all material included under Saturated Steam and 
superheater Cole A, has been taken directly without change 
irom the 1909 report, and that under superheaters Cole B and 
Cole C from the 1910 report. 

Comparison of Engine Performance-—The steam consump- 
tion of the locomotive operated under saturated steam and the 
four different degrees of superheated steam represented by Cole 
A, Cole B, Cole C and Schmidt are shown graphically in 
Fig. 4. From an inspection of these curves, it is seen that 
the tests with the Schm‘dt superheater, that is, the one giving 
highest degree of superheat, gave the lowest water consumption. 
The relation in coal consumption per hour for the four different 
superheaters and for the saturated steam is shown numerically 
in Fig. 5. Here again the Schmidt superheater results are the 
smallest, going as low as 2.5 pounds per indicated horse-power 
per hour. 

The consumption of water per indicated horse-power, as 
affected by the degree of superheat, is well shown in Fig 6, in 
which the pounds of steam per indicated horse-power per hour 
are plotted against the degrees of superheat. It will be seen 
that the comparisons are made at 160, 180 and 200 lbs. steam 
pressure, these being the pressures that fall in the center of the 
field of experiment, and for that reason would be more likely to 
represent correct results. As indicated last year, it would seem 
that this relation could be approximately represented by a 
straight line as shown. It is also seen that the water consump- 
tion for all pressures between 160 and 200 lbs. for the Schmidt 
superheater is practically the same. 

Coal Consumption—The pounds of coal per indicated horse- 
power per hour plotted against degrees of superheat are shown 
in Fig. 7, 

The same pressure of 160, 180 and 200 lbs., were used in this 
comparison as in the comparison for steam consumption. This 
relation between the coal per indicated horse-power per hour and 
the degree of superheat for pressures of 160,180 and 200 Ibs., 
would seem to indicate, as brought out last year, that it could 
be represented by a curve as shown. In other words, the first 
80 or 100 deg. of superheat does not make the same proportion- 
ate decrease in coal consumption as does the second 80 or 100 
deg., and, in like manner, the third 80 deg. increase makes a sti!l 
greater reduction in the coal consumption. For instance, the 
coal consumption per indicated horse-power per hour at 180 Ibs. 
steam pressure for the locomotive using saturated steam was 
3.50 Ibs., and for 80 deg. of superheat it was 3.4 Ibs., a gain in 
efficiency of 2.8 per cent.; while the consumption at 160 deg. 
superheat is 3.05 lbs., a gain of 12.8 per cent., and the coal con- 
sumption at 240 deg. superheat is only 2.47 Ibs., a saving of 29.4 
per cent. over that of the locomotive using saturated steam. 
Thus, if we take the locomotive using saturated steam as con- 
suming 100 per cent. of coal, it might be said that the first 
8) deg superheat will reduce this 2.8 per cent., the second 80 
deg., 10.0 per cent., and the third 80 deg., 16.6 per cent., making 
the total reduction for 240 degrees superheat, at 180 Ibs. pres- 
sure, 29.4 per cent. Practically the same results would be 
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obtained for the curves representing 160 and 200 lbs. steam 
pressure, 

A locomotive equipped with a superheater giving from 200 
to 240 deg. of superheat will, during the time of running, effect 
a saving in coal consumption of from twenty to thirty per 
cent. over that of the same locomotive using saturated steam. 
It would seem that the total ga‘n in efficiency which could be 
obtained from superheat in a locomotive would not be reached 
until the temperature became too high for practical purposes. 


DISCUSSION ON LOCOMOTIVE PERFORMANCE UNDER DIFFERENT DEGREES 
OF SUPERHEATED STEAM, 

Prof. Arthur Wood (Penn. State College), non-member, 
was given the privilege of the floor. 

Prof. Wood: I thank you very much, Mr. Chairman, for 
the privilege extended to say just a word or two in the dis- 
cussion of this subject. 

There are one or two points in the paper that are of par- 
ticular interest to me. The first is the one that was ex- 
pressed last year to the effect that the second eighty degrees 
of superheat gave a much better economy test on evapora- 
tion than the first eighty degrees. I take it that there is a 
decided reason for that, and that it is partly due to the 
cylinder concentration. When you get near the saturation 
point, you may have superheated steam and saturated steam 
in the cylinder at the same time. We do not know how 
much saturated steam you have, of course. So I am going 
to raise a question, for an answer here, as to whether or not it 
is fair to compare the economy of the first eighty degrees 
with the second eighty degrees or with the third eighty de- 
grees of superheat. 

The second point of interest in the paper that I have 
noted is that the net economy obtained, taking into account 
the three factors, is not given. The first of these factors, 
of course, is the gain due to the superheat on the basis of 
the increased heat that is given the superheat. The other 
two factors are negative. The first one of those is, of course, 
the loss due to the actual heat required to superheat. The 
second one of these factors is the loss due to depreciation. 
or rather the interest on the initial cost and to depreciation. 
If we take the curve representing that increased economy, 
and then the decrease from these two factors mentioned in 
the case of a stationary plant, a steam turbine, we will find 
that there is a minimum point to the net economy curve. 
and that shows that the maximum economy on the basis of 
cost, comes out about 100 deg. superheat. Now, if these 
results could be put upon such a basis as that, where we 
could get the net economy by combining these three elements, 
I think we would have a very interesting result. 

On the surface, of course, it proves that we have upwards 
of 16 per cent. on the basis of the third eighty degree range in 
superheat. That, however, does not take into account these 
other elements I have spoken of. It seems as if we would 
not really expect a maximum point before we reached up- 
wards of 270 deg. superheat. 

H. H. Vaughan (C. P.): Those of you who have patiently 
listened to what I have said about superheating in the last 
few years must realize that this paper is quite a gratification 
to me. It explains very clearly several points that are ex- 
perienced with sunerheated locomotives induced us to bring 
forward, but which we were unable to substantiate w‘thout 
any actual scientific experiments. For instance, one or two 
years ago I ventured to state that in my opinion it was a 
waste of money and time to worry about equipping loco- 
motives with superheaters that only gave a _ superheat of 
forty to eighty degrees. At that ime such cost was advo- 
cated with the hope that trying the system in that way would 
avoid some condensation, and that results would be very nearly 
as good as they would be with high superheat. 

Professor Benjamin’s paper shows us very distinctly how 
our experience was obtained, in practical service along these 
lines. The saving from low superheat is so small as not 
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to make it worth while to maintain the apparatus. You 
will remember that I stated that our feeling was that until 
we got up to a hundred and fifty to 160 deg., we hardly be- 
gan to realize the benefits of superheating. From what I 
have heard in the last few months of the successful results 
obtained with locomotives equipped with still higher de- 
grees of superheat, I think we would have gained very much 
more if we had followed the practice of the Schmidt people 
and got a really high superheat. 

A very interesting thing that strikes me in a cursory ex- 
amination of this paper is a comparison of the diagrams. 
Fig. 7 shows how we obtain more and more economy as 
the superheat goes up. There, gentlemen, is the explanation 
of the increased capacity that we get in actual surface upon 
superheater engines. We have always found that the harder 
you work them the more superheat you get, and the greater 
the saving, so that, while perhaps your coal figures will only 
show a 15 to 20 per cent. saving, yet, taking all the coal 
used, when you are working the engine hardest you are 
getting the most saving per horse power. That is an in- 
creased advantage that we have always found in super- 
heaters, and, while it has been frequently referred to, it has 
never been so clearly shown as in this paper. 

Another thing; the last paper presented covering the results 
at Purdue University two years ago tried to make an ex- 
planation as to where we shall find greater economy in 
service than the results at Purdue indicated. The amount 
of superheat we were using was about 180 to 190 deg. There 
is quite a considerable drop in coal consumption between the 
amount of superheat obtained on the Cole locomotive at 
Schenectady and the one we were using, and it fairly well 
accounts for the results which we told you about. 

I do not think that superheating needs any more advocacy 
on the part of the Canadian Pacific. We think it is doing 
very well, and we have not changed our policy, except that 
we are going to follow the example set in. the United States 
and equip our engines so that we will obtain a higher degree 
of superheat than has been obtained in the past. 

H. T. Bentley (C. & N. W.): It may be of interest to the 
members to know that we have just conducted a series of 
tests with superheaters and saturated steam engines, and 
that the results obtained compare very favorably with the 
test results obtained on the testing plant. On our Chicago- 
to-Elroy run we had two superheated steam engines and two 
saturated steam engines, and we put them on that test, and 
it was found that there was an average economy of 35 per 
cent. in fuel consumed in favor of the superheated engine. 
This was not while the engine was standing still, or while 
being fired, but while the engine was in actual service. 

As explained by Mr. Vaughan, the harder you work an 
engine ecuipped with superheaters the greater the economy. 
We found that very true. We nade some tests on other 
eng'nes out in Iowa, and we obtained practically the same 
results there. Our men feel that they have got the best 
engines that they ever had in the superheated engines. The 
superintendent and everybody concerned cannot say too much 
for them. We put two lubricators on those engines. at first, 
but we had trouble with one, with the left valve cutting out, 
and. we took that lubricator off and put a larger lubricator 
onin front of the engineer, on the right side, and then that 
trouble was nearly eliminated. I think any railway man who 
has not had a supegheater, and once gets it, will be astonished 
at the results to be derived from it. 

C. D. Young (Penna.): There are two questions that have 
come up in my mind, concerning which I would like to have 
information. It is my understanding, from the results of the 
test at Purdue, the conclusion was reached that it was pref- 
erable from the standpoint of economy to have steam pres- 
sure at from 160 to 170 Ibs., that conclusion being based 
on the eighty and 160 deg. superheat. 

Now, referring to Fig. 7, giving the sunerheat in degrees 
per horse power per hour. I notice that with the 240 deg. the 
lines 1, 2 and 3 are coming very close together, and I would 
judge that if there was sufficient data for all of the intermediate 
points that probably line 3 and line 1 would intersect at 
about 280 deg.; in other words, as you increase the suner- 
heat effect, it looks as though you could run your boiler 
pressure up. That would seem to indicate that we could 
use the superheat to greater advantage than formerly, as 
was brought out by Professor Goss’s paner, for the reason 
that it is very difficult to get larger cylinders on some of 
these engines. On the passenger engines it is very difficult 
to get much larger than a 27-inch cylinder. If we can 
hold down the size of the cylinder I think we can get the 
larger economy that Professor Goss says was obtainable 
with only 160 deg. of superheat. 

I would like to ask Mr. Endsley, then, if, in his opinion, 
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any change should be made in the original position taken, 
whether it is preferable to use this 160 or 170 deg. steam 
pressure for the boiler when using superheat. 

J. F. DeVoy (C. M. & S. P.): We were asked to take one of 
our engines equipped with a Schmidt superheater, and make 
a very extensive test with it. While the test agrees very 
closely with this paper, still I want to give you what we ob- 
tained. We obtained about 200 deg. of superheat as an aver- 
age for the entire test. The boiler pressure averaged about 
117 Ibs. The water rate was 21.54 Ibs. per indicated horse 
power. Now, I am giving you something that I do not be- 
lieve is perhaps advisable, still I am going to tell you just 
exactly what we did obtain. Over the division the average 
of our coal performance of the simple engine—the non- 
superheater engine—burned 18.4 lbs. per hundred ton mile. 
The consumption in case of the superheater engine showed 
that the average was 13.34 lbs., or a saving of 35 per cent. 
in favor of the superheater. I want you to understand, 
though, that the engine equipped with the superheater was 
just out of the shop and in good condition, and the aver- 
age was the division average of approximately 100 engines. 
So I would not say that that 35 per cent. would bear out 
on the whole proposition. It is my opinion without any 
re-equipping or rebuilding of a simple engine of that type, 
especially one in which the boiler capacity is somewhat lim- 
ited, that you can reasonably expect to get a saving in fuel cf 
at least 25 per cent. 

Another very interesting feature which was shown by the 
dynamometer car, which accompanied the test at all times, 
was that we were able to haul from 150 to 300 tons more 
freight, more or less, with the superheater engine than we 
were with the non-superheater engine, so I think the results 
obtained bear out the statements expressed in the Purdue 
University paper. If you have an old engine in which the 
>oiler is somewhat small, you can reasonably expect to get 
a little higher efficiency, due to the fact that the action of 
the steam in the cylinder is somewhat different from that in 
the non-superheating engine. It appears that the engine holds 
her feet better, as we say—that is, she does not slip—and she 
hauls a load a little bit easier over the hills than the non- 
superheater engine. 

Professor Endsley: I can answer Mr. Young’s question by 
saying that other things were taken into consideration besides 
efficiency. It was injector trouble and boiler maintenance. 
As the actual figures show a greater efficiency at 220 deg. 
pressure, that was greater than with saturated steam. It also 
follows down with 160 deg. and 200 deg. exactly to the point 
of all those tests. So I do not think it makes any difference 
whether you run 160 deg. or 200 deg. I might say that we 
have never yet taken up the question of increasing power by 
adding superheat. We are going to do that next year. What 
we have attempted to do so far is to run along on all the 
different degrees of superheat with the same power as nearly 
as we could get it. 

The saving shown in this paper is a saving for the same 
power and a saving in coal, doing the same work exactly. 
Next year I may say that we hope to increase the power about 
25 per cent. This year we are only depending on our small 
fire-box engine, having about 87 lbs. per sq. ft. of grate area, 
which is very low for that kind of an engine, and we can get 
up easily to 125 lbs. per sq. ft. of grate area. As to Professor 
Wood’s comment, I will say that we have not in any way 
taken up the maintenance of the boiler or the other things 
which are necessary when figuring the exact efficiency. We 
have simply compared the coal used per indicated horsepower: 
that is all. The work which could be done will no doubt be 
carried on by some of the railways, when they can figure out 
the difference in cost for maintaining the superheater; but 
that is a question which the laboratory is not able to take 
care of, because we only have one engine and our repairs are 
not very numerous, and we have no method of keeping track 
of the cost of repairs in our shop. 





SAFETY VALVES. 





The president announced that as the committee on safety 
valves only rendered the report since arriving at Atlantic 
City, it was referred to the incoming executive committee. 





A decree has been issued by the government of Uruguay 
authorizing the provisional opening to public service of a 
section of 31 miles of the Midland Railway branch from 
Algorta, Uruguay, to Fray Bentos, now in course of con- 
struction. The new section completed is between kilometers 


34 and 87. 
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Atkinson, R., Baldwin Locomotive Works. 

Baker, Geo. H., Railway Educational Ass'n, Dennis. 

Rest, W. N., W. N. Best International Calorific Co., East 
Bouvier. 

Brewer, J. W., M. M., B. & O. Ry., Strand. 

Bussing, G. H., S. M. P. & R. S., Buffalo & Susquehanna Ry., 
Haddon Hall. 

Chambers, J. S., S. 
Blenheim. 

Clark, F. H., G. S. M. P., C., B. & Quincy Ry., Marlborough- 
Blenheim. 

Cleaver, F. C., S. M. P., Rutland R. R., Marlborough-Blen- 
heim. 

Cooper, F. R., Strand. 

Nickerson, S. K., Asst. S. M. P., L. S. & M. S., Marlborough- 
Blenheim. 

Dishr, €, P:, M.A. N.Y. C.-€& Ho Rk KR. 

Edmonds, Geo. S., M. M., Delaware & Hudson, Chalfonte. 

Gardner, Henry, Asst. Supt. Appren., N. Y. C. Lines, Traymore. 

Grieves, E. W., Mech. Expert, Galena Signal Oil Co., Marl- 
borough-Blenheim. 

Hawkins, B. H., D. M. M., D. L. & W. Ry., Traymore. 

Herr, E. E., M. M., Penna. R. R. - 

Jackson, H. D., M. M., C. H. & N. Ry., Watkins. 

Johnson, L. R., Can. Pac. Ry., Marlborough-Blenheim. 

Keiser, C. B., M. M., Penna, R. R. (Penna. Term. & Tunnel 
Div.), Marlborough-Blenheim. 

Kellogg, W. L., S. M. P., C. H. & D. R. R., Haddon Hall. 


M. P., Atl. Coast Line, Marlborough- 
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Kendig, R. B., M. E., N. Y. C. Lines, Marlborough-Blenheim. 

Langton, Geo. H., M. M., K. C. S., So. Div., Dennis. 

Macbeth, H. A., M. M., N. Y. C. & St. L. R. R., Traymore. 

Manning, Jas. H., S. M. P., Delaware & Hudson Co., Marl- 
borough-Blenheim. 

Mean, E, G. 

Miller; FE. A. S. M. PP. N.Y. Cc. & St) L. Ro R:Co.,, Traymore. 

Moler, A. L., M. M., Frisco Lines, Windsor. 

Monkhause, H., Rome Loco. & L. Mach. Wks., Chalfonte. 

Montgomery, Wm., M. M., Central R. R. of New Jersey. 

Moriarity, G. A., M. M., N. Y., N. H. & H.R. R., Elberon. 

O’Hearne, John E., M. M., W. & L. E. R. R. Co., Marlbor- 
ough-Blenheim. 

Oviatt. H. -C.. M. M,N. Y¥., N. H. & E.R. R., Strand. 

Painter, J. H., Supt. Shops, Atlantic Coast Line, Chalfonte. 

Patterson, Robt., M. M., Grand Trunk Ry., Haddon Hall. 

Paxton, Thos... S. M. P., E. P. & S. W. Ry. De Villa: 

Potts, C. H., M. M., Penna. R. R., Chalfonte. 

Rhodes, L. B., S. M. P., Virginian Ry., Chalfonte. 

Riegel, S. S., M. E., Dela., Lack. & Western R. R., Runny- 
mede. 

Robb, J. M., M. M., C. G. W. Ry., Marlborough-Blenheim. 

evan..|. ja S: M. B So: Pac: Ce. 

Sharp, Wm. E., Supt., Armour Car Line, U. S. Yards, Chicago, 
Marlborough-Blenheim. 

Shea, R. T., Insp. Tools & Machy., N. Y. Central Lines, 
Marlborough-Blenheim. 

Shelby, C. K., M. M., Northern Central Ry. ‘ 

Smith, Carl B., Boston & Maine R. R., Bellevue-Stratford, 
Philadelphia. 








Some Workers on the Enrollment Committee. 


Top row, left to right: H. L. Leach, A. E. Hooven, C. L. Woodruff, B. Palmer Claiborne, J. G. Mozwry. 
First row: C. B. Yardly, M. S. Simpson, O. F. Ostby, chairman; H. F. Jefferson, C. W. Beaver. 


C. S.. Parker. 
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Smith, Daniel A, Div. M. M., Boston & Maine R. R. 

Smith, H. E., Chemist, L. S. & M. S. Ry. 

Stewart, Thos. R., M. M., B. & O., Chetwood. 

Sumner, Eben T., M. M., Boston & Maine R. R. Co. 

Thomson, Samuel G., A. E. M. P., Philadelphia & Reading 
R. R., The Lenox. 

Van Valin, H. D., D. M. M., Balt. & Ohio R. R. 

Warnock, Harry R., G. F. L. D., Monongahela R. R., Francis. 

Williams, W. H., M. M., Buffa., Roch. & Pittsburgh R. R., 
Rudolph. 

Wirt, G. M. M., C. C. C. & St. L. Ry., Dunlop. 

Wyman, R. L., M. M., Lehigh & New England R. R., Penn- 
hurst. 


M. C. B. REGISTRATION. 

Averill, E. A., Managing Editor, Am. Engr. & R. R. Jl, 
Traymore. 

Gade, J. R., M. C. B., G. H. & H. Ry. Co. 

Chambers, J. S., S. M. P., Atlantic Coast Line R. R. Co., 
Marlborough-Blenheim. 

Clark, F. H., G. S. M. P., B: & O. RB. RB. B: & 0. S. W. BR. B., 
Marlborough-Blenheim. 

Cleaver, F. C., S. M. P., Rutland R. R., Marlborough-Blen- 
heim. 

Cooper, I. R., Strand. 

Coulter, H., G C. IL., Phila., Balt. & Wash. R. R., Dorset Ave. 
and 58th St, care Dr. Kelly. 

Dickerson, S. K., Asst. S. M. P., L. S. & M. S. Ry., Marl- 
borough-Blenheim. 

Dunham, W. E., Supvr. M. P. & M., Chicago & N. W. Ry., 
Haddon Hall 

Forsyth, Wm., Railroad Age Gazette, Traymore. 

Goodnow, T. H., M. C. B., L. S. & M. S. Ry., Marlborough- 
Blenheim. 

Gossett, C. E., M. M., Minneapolis & St. Louis R. R., Dennis. 

Keiser, C. B., M. M., Penna. R. R. (Penna. Tunnel & Term, 
Div.), Penna. Sta., New York, N. Y , Marlborough-Blenheim. 

Kendig, R. B., G. M. E., N. Y. C. Lines, Marlborough-Blen- 
heim. 

Klein, R. L., Gen. Car Insp., Penna. R. R. Co., Dennis. 

Lovell, Alfred, M. C. B., Traymore. 

Lungren, W. H., Phila., Bal o. & Wash. Ry., Pennhurst. 

Mann ng, J. S., S. M. P., D. & H. Co., Marlborough-Blen- 
heim. 

Miller, E A., S. M. P., N. Y. C. & St. L. R. R., Travmore. 

Onderdonk, J. R., Engr. of Tests, B. & O. R. R., Dunlop. 

Paxton, Thos., S. M. P., El Paso & Southwestern R. R., 
De Ville. 

Roberts, L. D., Chief Joint Inspector, A. T. & S. F. Ry,., 
C.R. 1. & P. Ry., D. & R. G. R. R., M. P. Ry., Colorado & 
Wyom'ng Ry. 

Ryan, J. J. S. M. P., Southern Pacific Co. 

Searles, E. J., Asst. to G. S. M. P., B 
borough-Blenheim. 

wag Wm. E., Supt. Armour Car Lines, Marlborough-Blen- 
1eim. 

Shea, R. T., Ins». Tools & Machy., N. Y. Central Lines, 
Marlborough-Blenheim. 

Smith, Benjamin T., Genl. Foreman, W. J. & S. S. R. R, 
Young’s. 

Taylor, G. W., S. M. P., San A. P., Shelburne. 

Thomson, S. G., A. E. M. P., Phila. & Reading Ry., The 
Lenox 

Van Brimer, George, Supt., Colorado & Wyoming Ry. 

Wirt, G., M. M., C. C. C. & St. L. Ry., Dunlop. 
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& O. R. R., Marl- 








\dams, C. S., Asst. Gen. For., N. Y. C., Young's. 

\dams, J. W., Gen. Insp., B. & O., Strand. 

Amole, John E., Insp. Engineer, P. & R., Ramsey. 

Armstrong, L. N., P. R. R., W. J. S. S. 

Bankard, E. H., Pur. Agt., B. & O., Brighton. 

peck, H. J.. Gen. Loco Ins»., P. & R.. S>eidle. 

Beck, Irving H., Foreman Air Brake Dept., C. R. R. of N. J. 

Beny, Robert, Asst. Foreman, P. R. R. 

Best, J. I.. Chief Clerk to S. M. P., P. & R. R. R. 

Bickley, W. H., Round House For., P. R. R., Effling. 
sradshaw, J. H., M. C. B.; American Cot Oil Co., Traymore. 

Burns,. J. W., P. R. R., New England. 

Butts, G. W., Asst. Div. Operator. Penna. R. R., Jackson. 

Cady, Paul C., C. C., Gen. Mech. Eng., N. Y. C., Young’s. 

Campbell, R. F.. Commercial Agt., Phila. & Reading, Marl- 
borough-Blenheim. 

Carsey, J. T., P. R. R., New England 
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Cooper, W. H., Div. Stk., P. & R. 

Cooper, W. J., Insp. M. P. Dept., P. R. R., Muncaster. 

Crawiord, M. R., Genl. Foreman, C. R. R. of N. J., Irvan. 

Detroe, A. E., Gen. For., Cent. R. R. of N. J. 

Deyo, L. B., Clerk Pur. Dept., N. Y. Cen. & H. R. R. R, 
Dennis. 

Dobson, J. O., Asst. Secy. to Genl. Supt. M. P., B. & O,, 
Bouvier. 

Donellan, Jos., Rd. House Foreman, B. & O. ; 

Douglass, A. E., Asst. Pur. Agt., Big Four, Dennis. 

Dune, Ro Re oe Pe. RR 

Emory, J B., M. M., Kansas City Southern, Chalfonte. 

Fisher, C. D., For. Wheel Dept., P. R. R., Rafters. 

Fuhrer, M., Pur. Agt., Interboro Rapid Transit Co, Shel- 
burne. 

Gouty, H. E., Insvector, P. R. R., Young’s. 

Hall, Mrs. R. T., U. S. N., Haddon Hall. 

Hall, Mrs., Sr., Haddon Hall. 

Hickey, J. E., Mech. Supt., Mexico North-Western Ry., Tray- 
more. 

Himmleright, R. J., Spec. Apprentice, L. S. & M. S. Ry., 
Marlborough-Blenheim. 

Hoover, Geo. F., Asst Foreman, Penna. R. R 

Jeffery, C. A., Supt., G. S. M. P., B. & O., Bouvier. 

Johnson, Ben, Mech. Engr., M. & O. R. R., Rudolph. 

Kennedy, L. A., Mech. For., B. & O., Arlington. 

Kincaid, B. M., Inspector, Penna. R. R., Malatesta. 

Lea, E. V., Supt. of Apprentices, Erie R. R., Schlitz. 

Lester, W. J., Sr., Ch. Clk., Boiler Insp., Interstate Commerce, 
Haddon Hall. 

Lewis, T. E., N. P. W., R. R., Chalfonte. 

Lovell, D. H., Supt. N. J. & Seashore R. R, Haddon Hall. 

McCormick, F. R., Clk., P. & R. R., Windsor. 

McManamy, Frank, Asst. Chief Insp., Interstate Commerce, 
Haddon Hall. 

McMaster, H. W., Receiver & Genl. Mgr., Wabash Pitts. Ter- 
minal Ry., Marlborough-Blenheim. 

Mallory, C. E., Kingan Refrig. Line, Indianapolis, Traymore. 

Mansfield, J. J., Chief Boiler Insp., C. R. R. of N. J., Pine- 
hurst. 

Martin, Chas. W., Gen. Air Brk. Insp., Penna. R. R., Haddon 
Hall. 

Nelson, E. D., Engr. Tests, Penna. R. R. 

Neff, S S., Pres. Phil. & Sub. Elev., Manheim Apts. 

Neal, R. H. F., C. R. R. N. J., Pinehurst. 

Ogilvie, Jas., Canadian Ry. Commission, Young’s. 

Pace, R. T., Pur. Agt., A. & W. R. R., St. Charles. 

Reese, I., Rnund House For., P. R. R., Harrisburg, Effingham. 

Reeve, W. K., Traveling Frt. Agt., N. Y. C. & H. R. Ry,., 
Schlitz. 

Reynolds, Chas. W., Asst. to Secy. Ry. Supt., Mfg. Assn., 
Penhurst. 

Rhoads, G. E, Asst. Foreman Loco. Test Plant, Penn. Ry., 
Muncaster. 

Rice, W. L.. Genl Foreman, Phila. & Reading, Monticello. 

Riley, A., Paymaster, N. Y. O. & W., Shelburne. 

Seiders, Irwin A., Road Fman. Engines, Reading, Worthing- 
ton. 

Shanks, H. T., C. C. to Pur. Agt., L. & M., Haddon Hall. 

Shelby, Joseph L., Chelsea. 

Skilling, J. K., Shop Clerk, B. & O. 

Smith, Admiral J. A. B., U. S. N. 

Snyder, J. C., Ch. Clerk Pur. Dept., N. Y. Cen. & H. R. R. R., 
Shelburne 

Thomas, W. H. M., Lumber Agt., Pur. Dept., Penna. R. R., 
Chalfonte. 

Toomey, T. H., P. R. R., New England. 

Warrington, J. B., Supt. P. & R. R. R., Shelburne. 

Watson, J. S.. Ch. Clk. M. M. Camden Shop, P. R. R., Spidle. 

Westley, I. S., Div. Shop Foreman, P. & R., Spidel 

Whaley, A. R., Gen. Supt., N. Y. N. H. & H. R. R., Dunlop. 

Wolcott, C. S., Foreman Car Shops, Penna R. R., Dunlop. 

Woodworth, Wm. C., For. Eng., P. & R., Windsor. 





The report of the Sao Paulo Railway Co. for the half- 
year ending December 31, 1910, fixes the receipts at $6,091,- 
785, and operatng expenses at $3,055,300, leaving a net 
revenue of $3,036,485, as against $3,715,385 in 1909. The 
directors declared a dividend of 2% per cent. on the pre- 
ferred stock (at the rate of 5 per cent. per annum) and 
on the common stock a dividend of 5 per cent. (at the 
rate of 10 per cent. per annum), together with a bonus 
of 1 per cent. Durng the last ten years the dividend of 
this company has never been less than 12 per cent. perf 
annum, 
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THE MASTER MECHANICS’ ANNUAL BALL. 


Probably no more successful ball has been given in the history 
of the Master Mechanics’ Association than that which took place 
on the Million Dollar Pier last night. It is estimated that 400 
couples were in the grand march and that almost 1,000 couples 
danced. There was also a large and interested crowd in the 
balcony; and those in it witnessed a beautiful and_ brilliant 
spectacle on the floor below. The dancing lasted until about 2 
o'clock this morning. 

The members of the marshal’s committee escorted the 
officers and their wives down to the pier in roller chairs; 
members of the social squad met them at the entrance 
and took them to the Galena-Signal Oil Company booth, at the 
east end of the ball room, which was headquarters for the officers 
of the association during the evening. As President and Mrs. 
Fuller crossed the floor the band played “Hail to the Chief.” 

The precession for the grand march began forming at 9.30 in 
front of the headquarters booth. The march was conducted by 
J. Will Johnson, chairman of the entertainment committee, and 
led by President and Mrs. Fuller, and proceeded along the 
uptown side of the pier to the boardwalk end, where the 
dancing programs were given out to those in line. It then 
turned to the left, proceeded along the boardwalk end, and then 
eastward to the ocean end. 

It continued around the ballroom again, and then, at the 
Boardwalk end, turned eastward down the middle of the room. 
At the ocean end it divided, one couple turning to the right 
and the next to the left. At this point the favors were pre- 
sented to the ladies by the members of the ushers’ committee. 
They were very pretty vanity bags made of creton, lined with 
pink and carried by a long pink cord. 

As the favors were given out the two lines turned and 
marched toward the Boardwalk in zigzag formation, the mem- 
bers of the entertainment committee being placed at points 
along the floor to maintain the formation. When the heads 
of the two columns approached the Boardwalk end this time 
they stopped, the music ceased, and, after all on the floor had 
faced toward the Boardwalk end, a photograph was taken. 
As the crowd confronted the camera, the beautiful gowns of 
the hundreds of women on the floor illuminated by brilliant and 
variegated lights, and sharply differentiated from the evening 
clothes of their escorts, it presented a delightful and dazzling 
picture; but this picture was speedily exceeded in attractiveness 
by the one presented. when, as soon as the photograph was 
taken, the whole floor was suddenly made alive with the grace- 
ful motion of the dancers. 

The dancing program was begun with a two-step. There 
were 19 dances on the regular program; and a number of 
encores were given. 

Twelve stations, indicated by signs bearing the names of 
twelve leading cities, were established about the room, and 
the dancing cards had a space opposite each musical selec- 
tion on which to enter the name of the station at which the 
dancer would find his partner for each dance. The plan 
worked very satisfactorily, preventing the confusion and 
annoyance often caused at large balls by partners for a 
dance being unable to locate each other. 

Music was furnished by Vollmer’s orchestra of 30 pieces, 
which was situated about the middle of the uptown side of 
the pier. Punch, lomonade and ice water were served from 
tables in the southeast and the northwest corners of the 
ball room. 

\ll the members of the entertainment committee were on 
duty throughout the evening. The special committee in 
charge of the ball was composed of W. J. Walsh, chairman; 
Thomas Farmer, Jr., E. H. Janes, J. Soule Smith, Harry S. 
llammond, J. C. Younglove, William Miller, Philip J. 
Mitchell, F. M. Nellis, C. N. Wardell, L. B. Sherman, F. B. 
Ernst and Leonard J. Hibbard. 


RAILWAY AGE GAZETTE. 1475 


The ushers’ committee was composed of Philip J. Mitchell, 
chairman; H. A. Nealley, Charles P. Williams, Charles A. 
Knill, J. P. Landreth, Herbert Green and C. N. Wardell. 

The marshal’s committee was composed as follows: Ralph G. 
Coburn, chairman; E. H. Janes; J. P. Landreph and H. A. 
Nealley. 

The social squad was composed of Leonard J. Hibbard, 
chairman; Edward S. Toothe, C. A. Dunkelberg, Frank 
Martin, George R. Carr and Herbert Green. 

The following are brief descriptions of the way in which the 
ladies of some of the officers were gowned: 

Mrs. C. E. Fuller, blue satin, draped with gold cloth. Carried 
American beauties. 

Mrs. T. H. Curtis, light blue satin, veiled in blue chiffon. 

Mrs. H. T. Bentley, white satin with Brussels over-satin; 
carried pale pink sweet peas and orchids. 

Mrs. T. Rumney, 

Mrs. A. Sinclair, pale blue satin, with point lace trimmings; 
carried pink carnations. 

Miss Helen MacBain, pink and white chiffon. 

Miss Grace MacBain, pink and white chiffon. 

Mrs. D. F. Crawford, pink gauze with silver trimmings. 

Mrs. G. W. Wildin, pink satin with lace over-dress. 

Miss Mary Walsh, white embroidered lingerie. 

Mrs. A. F. ‘Stewart, mauve colored chiffon with rose trim- 
mings. 

Mrs. C. A. Schroyer, light gray marquisette over yellow silk; 
carried lilies of the valley. 

Miss Harriet Brown, lavender silk; carried sweet peas. 

Mrs. H. E. Passmore, white lingerie over pink. 

Mrs. C. B. Young, white voille with blue trimmings; carried 
lilies of the valley. 

Mrs. C. W. Seddon, gold messaline with gold chiffon over. 

Mrs. W. C. Arp, 

Mrs. F. W. Brazier, black and white striped silk, with black 
velvet trimmings; carried pink roses. 

Mrs. E. W. Pratt, imported gown of solidly-embroidered net 
over white satin. 

Miss Verona Pratt, decollette gown of corn-colored brocade 
draped with Japanese gold-embroidered scarf; bird of paradise 
in her hair. 

Mrs. W. L. Kellogg, pale blue silk with steel trimmings; car- 
ried American beauty roses. 

Mrs. L. L. Dawson, steel gray marquisette over silk messa- 
line; carried pink carnations. 

Mrs. William Garstang, black lace over satin. 

Miss Mabel Garstang, pink satin covered with white messa- 
line lace. 

Miss Virginia Garstang, crepe de chine. 

Mrs. T. O. Sechrist, white marquisette trimmed with pink. 

Mrs. George T. Anderson, gray beaded net over lavender. 

Mrs. J. F. Dunn, white lace; carried lilies of the valley. 

Miss Edna Dunn, yellow satin with white chiffon over; car- 
ried American beauties. 

Mrs. T. Rumney, lavender chaueursse with lace and beaded 
trimming; carried lilies of the valley and orchids. 

Mrs. W. C. Art, white chiffon with point lace; carried lilies 
of the valley and orchids. 

Mrs. H. D. Gordon, white messaline with lace yoke. 

Miss Louise Snow, pink satin; carried pink carnations. 

Miss Edith Snow, lavender silk. , 

Mrs. D. J. Redding, white satin, trimmed with pink coral; 
carried sweet peas. 

Mrs. John Carroll, chiffon over blue messaline; carried orchids. 

Mrs. J. S. Chambers, chiffon over blue messaline; carried 
sweet peas and lilies of the valley. 

Mrs. G. W. Rink, rose messaline under pink marquisette. 

Miss Clara Winters, pink silk. 

Miss Nellie Eberenz, marquisette trimmed with violet. 

Mrs. B. P. Flory, pale blue chiffon; carried orchids and lilies 
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of the valley. 

Mrs. C. A. Paquette, white marquisette with lace trimmings; 
carried pink peas. 

Mrs. R. D. Smith, net gown embroidered in pink and white 
and trimmed with fillet lace over pink satin. 

Mrs. R. B. Kendig, gray voile over pink, touches of green 
with fillet lace; carried orchids and lilies of the valley. 

Mrs. G. N. Dow, black chantilly lace over white satin. 





OIL BURNING MALLETS; SOUTHERN PACIFIC. 


The Southern Pacific introduced Mallet locomotives for 
handling heavy freight traffic on its Sacramento division in 
1909. This division has grades of 116 ft. per mile. The first two 
locomotives were of the 2-8-8-2 wheel arrangement and were 
operated in the usual manner with the smoke box end leading. 
After several months’ experience 15 more of these locomotives 
were built to run cab end first in order that the enginemaa 
might have a better view of the track ahead, especially in pass- 
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EXPRESS CARS FOR THE LACKAWANNA. 

The Delaware, Lackawanna & Western recently received 10 
steel express cars designed by the American Car & Foundry 
Company, New York, and built at their Berwick works. The 
length of these cars is 60 ft. 9 in. over end sills and the width 
is 9 ft. 11 in. over side sills. The weight of body is 64,000 Ibs.: 
of trucks, 30,000 Ibs., giving a total weight of 94,000 lbs. The 
trucks are of the four-wheel type, with Commonwealth cast 











2a 








Mallet Locomotive With Cab at Front End; Southern Pacific. 


‘ing through tunnels and snow sheds. The general dimensions 
ot these locomotives are as follows: 


General Data 
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The wheels are Boies No. 2, 36 in. | 
diameter, with Latrobe steel tires. The axles are M. C. B. 
standard, with 5% in.x10 in. journals. The underframe is 
steel, built up of structural shapes with center sills of 10-in. I- 
beams and side sills of 6 in. x6 in. x % in. angles. Four cross- 
hearers built up of 3/16 in. pressed steel plate diaphragms, extend 
irom the side sills to the center sills. A built-up double type of 
body bolster is used, made up of 14 in. pressed steel plate dia- 
phragms with 1 in. top and 7 i. bottom cover plates. The 
end sills are made up of 10-in. channels. The side frame is 
Luilt in the form of a truss designed to carry the vertical load 
and has diagonal braces of 3 in.x2!4 in. angles, with 5-in. 
channels at the side doors. The side posts are 3 in. x3 in. 
angles, extending from the side sill to the side plate, the latter 
being a 5 in.x3 in. angle. The carlines are 134 in.x1%4 
angles. The outside and end sheathing of these cars consist 
of a %-in. steel plate, for the roof and hood sheets, steel plates 


steel frames and bo!sters. 
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Steel Express Car; Delaware, Lackawanna, & Western. 
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of 1/16 in. thickness are used. Wood is used for the head- 
lining for both the upper and lower decks and also for the 
interior finish of the cars. The floor is of wood, laid on No. 
18 steel plates, with 3 in. x2 in. angles for the floor beam sup- 
ports. These cars are insulated with Resisto for the sides, 
ends, roof and headlining. Asbestos mill board is used for 
insulation between the lower floor andthe steel floor plates, and 
Neponset waterproof Dyke felt is used between the upper and 
lower wood floors. The specialties on these cars include the 
Westinghouse air brake with air signal and the American slack 
adjustor. The Gold combination pressure and vapor system is 
used for heating. Gould couplers, Miner tandem draft gear 
and Standard Coupler Company’s buffing mechanism are also 
applied. Pintsch gas is used for lighting. 





SUPERHEATED STEAM ON MALLET LOCOMOTIVES. 





The growth in favor of the Mallet locomotives in this 
country has been phenomenal. The realization of what could 
be accomplished by obtainiing such an increase of capacity 
in a single unit caused them to soon be widely adopted. It 
was quickly found that the steam and water economies when 
using saturated steam were not in proportion to the great 
capacity. As a result designers quickly took advantage of 
the possibilities afforded by superheating. Two distinct 
methods of using superheat on Mallet engines have thus far 
been tried. First, by means of the initial or high pressure 
superheater; and second, by means of the receiver or inter- 
mediate superheater. 

In the high pressure superheater steam is raised in tem- 
perature about 200 deg. or 250 deg. F. before entering the high 
pressure cylinders. This amount of superheat is sufficient to 
carry the steam through both the high and low pressure 
cylinders in an efficient manner. It also has the advantage 
over the receiver superheater of requiring a smaller amount of 
apparatus, and it can be arranged in a location and manner 
which results in a minimum amount of labor for maintenance. 
The apparatus is less bulky, and its mechanical features are 
more attractive from all standpoints than the receiver or low 
pressure superheater. It is possible, with this system, to ob- 
tain economies in the high pressure cylinders by the elimina- 
tion of cylinder condensation which cannot be secured when 
saturated steam is used. With this design, no abnormal 


hoiler construction is required such as might be the case 
when the larger intermediate superheater is applied. 
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Two Views of the Master Mechanics’ Grand March to the Pier on Wednesday Morning. 
Those in the left-hand picture are Mr. and Mrs. Fuller, Mr. and Mrs. Bentley, Mr. 
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During 1910 the New York Central, the Pennsylvania Rail- 
road and the American Locomotive Company working to- 
gether, conducted a very thorough and accurate series of 
tests of Mallet engines. The results are believed to be the 
most conclusive and reliable that have been obtained. They 
indicate in a striking manner the saving in coal and water 
and also the increase in draw-bar pull secured with this type 
of engine. An average economy of 28.3 per cent. in dry coal 
per dynamometer horse-power, which can be credited only 
to the superheater, was shown by tests made under speeds 
ranging from i2% to 18 miles per hour. These figures were 
increased to 33.3 per cent. by the addition of a brick arch. 
It was also shown that the draw-bar pull was increased 12.4 
per cent. covering the same range of speeds. The economy in 
fuel and increase in tractive power which were thus shown 
and which must be credited to the superheater, prove better 
than argument the desirability of its application to this most 
useful type of engine. 

Another andvantage of the fire-tube type of superheater 
when used for Mallet engines, which is entirely apart from 
fuel economy, is the protection which this device affords 
against damage to the high pressure steam pipes, steam 
chests and cylinders, due to foaming, and the consequent 
large percentage of moisture which is carried past the 
throttle. That this percentage of priming is greater in the 
Mallet type of engine than in the older types, as a result of 
the greater length of the boiler together with the fact that 
high water adds to this percentage, makes the application 
of the fire-tube superheaters a means of preverting breakages 
and damage. It is practically impossible for water as a 
liquid to pass through a fire-tube superheater and reach-the 
steam chests. 

The operating limit of a Mallet engine is, in the last anal- 
ysis, established by the capacity of the fireman, and by 
means of the application of an efficient superheater the capac- 
ity of the fireman, as measured by the draw-bar pull of the 
engine, is increased to even a greater percentage than the 
rduction in coal consumption. On many Mallet engines not 
provided with superheaters, the capacity of the fireman has 
been reached, with the result that the engines are operating 
continuously at a point far below their maximum efficiency. 
The superheater has been one of the useful means for elim- 
inating this wasteful condition of operation. It is therefore 
safe to look for the steady growth in the number of Mallet 
engines equipped with this device during the next few years. 








, 





and Mrs. Curtis, Mr. and Mrs. Wilden. 
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Conventionalities. 





So they’ve gone and nominated Staff for president! What 
d’ye think of that! 
George A. Post came down from New York Tuesday. Mrs. 


Post arrived yesterday. 


Mr. and Mrs. Mark A. Ross, Chicago, are, as usual, at the 
Marlborough-Blenheim. 


There has been much talk about the electric sign on top of the 
hippodrome on the Million Dollar Pier. It was made in England. 


F. J. Bingham, who has made a study of car refrigeration for 
many years, is attending the conventions. He is staying at the 
Chalfonte. 


J. F. Walsh, general super:ntendent motive power of the 
Chesapeake & Ohio, is said to have developed a strong liking for 
orange juice. 


C. J. Olmstead, of the Westinghouse Air Brake Company, 
is here incognito. He is spending his time looking over the 
whole show, quietly but earnestly. 


Mr. and Mrs. R. C. Vilas and Mr. and Mrs. W. A. Vilas 
are at the Mariborough-Blenheim. The former have been 
attending the conventions for a good many years. 


A. W. Horsey, master mechanic of the Canadian Pacific 
at Farnham, Que., arrived Wednesday with his eleven-year- 
old son. This is the boy’s second convention. 


It is reported that First Boss B. M. Osbun and Second Boss 
John A. MacLean, who are attending these conventions for the 
first time, are nutty on one and the same subject. 


Harry Finnell seems to have diminished neither in super- 
ficial area nor in that cheery good nature which makes him 
so thoroughly welcome at these conventions. 


iG: 
tires. 


3ower knows a heap about fixing blown out automobile 
In fact, one hot day recently he had an experience that 
was almost weird. Ask him to tell you all about it. 


One of the stay-at-homes is Happy Steve McPartlin, who 
attended the conventions last year. He is a busy man both at his 
office and at his home, McPartlin, third, hav:ng arrived only a 
few weeks ago. 


H. D. Taylor, superintendent motive power and rolling 
equipment of the Philadelphia & Reading, is the inventor of 
‘a new plan to evade the irrepressible supplymen. He is wear- 
ing badge 3182. 


Conventions come and go, but Doc Bateman, like the tubes 
he sells, began well finished inside and out, is practically 
indestructible in service and is not attacked by either treated 
or untreated water. 


Mr. and Mrs. George T. Anderson are, as usual, quartered at 
the Chalfonte. Mr. Anderson is the mechanical superintendent 
of the Chicago, New York and Boston Refrigerator Company 
and of the Whipple Car Company. 


Henry Gardner, assistant superintendent of apprentices of the 
New York Central Lines, is stopping at the Traymore. Mrs. 
Gardner spent yesterday with him, but has hurried back home 
to look after the numerous children. 


C. W. Beaver, who has just returned from a four months’ tr’p 
to Europe, says that he preferred to miss the coronation of King 
George rather than miss the convention. He will return to Eng- 
land soon, to remain for a year or more. 


Henry A. Hoke, assistant engineer of the Pennsylvania at 
Altoona, has been prevented from attending the conventions 


RAILWAY AGE GAZETTE. 


Vor. 50, No. 24a. 


by a yisit from the stork. The youngster is about a week old, 
and is in fine shape. Weight not mentioned. 


James E. Forsyth, who has attended these conventions regu- 
larly for some years, is here in a new capacity, having been 
made president of the recently organized Mid-Western Car 
Supply Company. Mr. Forsyth is staying at the Chalfonte. 


W. .B. Hall, general storekeeper of the Denver & Rio 
Grande, is with us. Mr. Hall told Tom Purves that he had 
had any number of men offer to lend him a dress suit for 
the social functions—at which Tom at once joined the volun- 
teer corps. 


H. H. Vaughan, assistant to the vice-president of the 
Canadian Pacific, arrived Wednesday noon. He headed for 
the Million Doliar Pier after lunch, but was captured before 
he got very far and was carried off to the golf grounds. Ie 
will remain until Tuesday. 


C. A. Dunkelberg, one of the most earnest workers on the 
entertainment committee, keeps up his habit this year of looking 
cut for the interests of all. He is accompanied by Mrs. Dunkel- 
berg, who is also a great help among those who dabble in 
society at these annual gatherings. 


Treasurer Herbert I. Lord, of the executive committee of the 
Railway Supply Manufacturers’ Association, has made a good 
record during the past year. He has established efficiency and 
scientific management in the treasurer’s office of the association, 
although possibly he has not effected a saving of $1,000,000 a day. 


H. C. Edson and Mrs. Edson are staying at the Traymore. 
Their children, F. H. Edson and Miss Eleanor E. Edson, are 
also in attendance; and while it is not their first visit at these 
meetings, it has been several years since the family has been 
able to attend as a unit, owing to college duties of the younger 
members. 


E. W. Pratt, assistant superintendent of motive power and 
machinery of the Chicago & North Western, was accompanied 
to the conventions by Mrs. Pratt and Miss Pratt. They are 
at the Marlborouch-Blenheim. Miss Pratt was not at the con- 
ventions last year and her many friends are glad to see her 
here again. 


One of the most welcome visitors to the office of the 
Daily was E. W. Grieves. This is his twenty-sixth conven- 
tion. Mr. Grieves was vice-president of the Master Car 
Builders’ Association for seven years, and president for two, 
1893-94. He lives in Baltimore and retired from railway 
service in 1897, 


If you want to get something done, and done well, apply to 
the Bear Committee, Messrs. Phillips and Walker. We don't 
know which is chairman. Guess they’re both chairmen; but Lou 
Phillips’ name appears first because he is somewhat more weighty 
than Ed. Walker. At any rate, they got those d bears away 
from our front porch. 





Cass Kennicott, “The Sun Never Sets on Kennicott,” has 
13 letters in his name, arrived in Atlantic City on June 13, on 
the M. M:. and M. C. B. Pennsylvania special train consisting 
of 13 cars; was at once assigned to room 313 in the Tray- 
more hotel; and made 13 new acquaintances before the sun had 
set on every one but him. 


A. J. Farley, of the Chicago Railway Equipment Com- 
pany, “Farmer” Farley, as he does not seriously object to 
being called, remains at his beautiful country home at 
Wheaton, ill., this year. They do say that he is closely 
watching the mysterious and marvelous ways of a new calf, 
a thoroughbred named “Creco.” 


The presence of Mayor Stoy in the M. M. parade Wednesday 
morning was pleasing to all. Mr. Stoy, however, nearly missed 
his place in the line of march on account of a series of trifling 
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accidents and incidents which delayed his journey from home to 
ihe pier. But Mayor Stoy was there and in time; if it had been 
necessary he would have chartered a special aeroplane to keep 
his promise to the committee. 


William Garstang, supcrintendent motive power of the 
Rig Four, who is here with his wife and two daughters, has 
cultivated his goatee since the last convention, and his old 
friends will have no trouble in recognizing him again. By 
the way, have you noticed that Harry Vissering is trying to 
follow suit? However, the result is only a poor imitaton, 
and he refuses to be held for a royalty. 


Mrs. Lee Parish is managing her husband on the bonus system. 
Their room at the hotel is equipped with a street car register. 
The bell is rung up once for every half hour he turns in before 
midnight, and is turned back two po:nts for every half hour 
afterward. Just now he is ahead of the game. Whether he 
will be able to keep up the pace is a question. It is said that 
Harrington Emerson has been retained to figure up the bonus. 


Jack Turner got up at six, intending to board an early 
train for Philadelphia. Some of the necessary articles of 
attire lay reposing comfortably in one of the drawers of his 
dresser. There had been a thunderstorm during the night, 
and it is thought that some of the storm crawled in through 
an open window. At any rate, it required the combined ef- 
forts of Jack and the hotel carpenter to release the impris- 
oned where-with-all. 


R. D. Smith, superintendent motive power of the Boston 
& Albany, suggests that the stoker question should be con- 
sidered on the basis of hand fired tractive effort. For 
instance, a fireman can maintain a fire to furnish 25,000 lbs. 
tractive effort for a period of five hours. For a shorter 
period, say two hours, he might be able to maintain it at 
the rate of, say, 60,000 Ibs. The stoker can maintain the 
maximum tractive effort over the entire division. The sug- 
gestion is a good one, and well worth consideration, 


Tim O’Brian, the auburn-haired shortstop of the Eastern 
base ball team, declares that he is out for the $50 Durham 
bull prize in Saturday’s game. In yesterday’s practice he 
lacked but a few yards of batting the ball against the bull 
sign on center field fence, and he feels confident that the 
prize is even now fairly well within his grasp. “Tim” is 
expected to give complete detailed advice to the umpires in 
next Saturday’s game. The phonograph has nothing on 
“Tim.” It has to be wound up. 
born that way. 


“Tim,” never! He was 


R. B. Kendig, general mechanical engineer of the New 
York Central Lines, is some pumpkins. At least that is 
what the supply fraternity thinks. Shaw, who deals in 
electric light. when he isn’t taking gas, happened to drift 
into Kendig’s office at the tail end of a day when the string 
of visiting dignitaries had been impressively long. He sent 
in his card and waited. After Kendig had decided that 
Shaw’s heels were real cool,-he sent for him. And this was 
his greeting: “You will p-p-please p-p-pardon me for having 
d-d-detained you, Shaw, but I have b-b-been so b-b-busy 
today receiving vice-p-p-presidents that I just had to k-k-keep 
you waiting.” 


Captain Nellis, like lots of others, believes his eastern team 
will win Saturday’s game. His confidence is based on the 
performance of one of his colts, George W. Wildin, mechan- 
ical superintendent of the New York, New Haven & Hart- 
iord, in yesterday afternoon’s practice game at Inlet Park. 
With two strikes and no balls called on him, Wildin laced 
the ball to deep center for a three bagger. But for the 
collapse of his belt buckle between second and third base, 
he really believes the hit would have been a home run. 
After a nine minutes’ delay to take a full tank of water and 
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to pump up his air, Wildin publicly announced he could re- 
peat his achievement as many times, and at any old time, 
that he pleased. 


The Symington contingent is well represented at this year’s 
convention by five of the Symington brothers and_ several 
other representatives not answering to the name of Symington. 
The extremes of weight of the Symington aggregation are 
represented by the genial “Bill” Rosser at 350 lbs. and “Lil” 
Arthur Weston at 120 lbs. It is rumored about the corridors 
of the Brighton Hotel that a “catch as catch can” wrestling 
match is scheduled between Rosser and Weston in one of the 
Brighton bed rooms (time and place announced later). The 
prevailing odds are 10 to 1 on Rosser; but some of Mr. 
Weston’s friends are taking the short end of the bet on tne 
assumption that Weston will slip under Rosser’s belt and in 
some way “turn the trick.” B.S. Johnson and M. K. Kim- 
berly, who have recently transferred their headquarters and 
affections from the East to the West, will act as seconds for 
Mr. Rosser, while T. C. deRossert will be found in Mr. 
Weston’s corner. 


G. J. Hatz, master ,mechanic of the Union Pacific at 
Omaha, has a story on his friend, J. H. Nash, superintendent 
of shops of the Illinois Central at Chicago, that is too good 
to keep. It goes to show that even railway men are some- 
times deceived by numbers. Mr. and Mrs. Nash were en 
route to the convention via the Pennsylvania. Mrs. Nash 
was suffering from a headache. Attentive Mr. Nash went 
quietly to the buffet to get a dose of bromo for her. On 
returning to the dimly lighted car he drew the curtain and 
said to the recumbent form in the berth: 

“Here, Lill; take this.” 

Female voice: “What!” 

Mr. Nash: “Take this, it will do you good.” 

Female voice: “I don’t want anything!” 

Mr. Nash: “Why, my dear, of course you do.” 
Female voice: “I tell you, if you don’t go away and stop 
annoying me I shall call the conductor.” 

And Mr. Nash silently stole away. He had the right berth 
(as numbers go), but the wrong car. 


This is the first year that either of the mechanical asso- 
ciations ever had as its president a railway officer bearing 
the title of “assistant general manager.” This is now the 
title on the Union Pacific of C. E. Fuller, president of the 
Master Mechanics’ Association. Mr. Fuller was given this 
title since his election as president of the Master Mechanics’ 
Association as a result of the extension to the Union Pa- 
cific general offices within the last year of the Hine system 
of organization. Under this scheme of organization, which 
was devised by Major Charles Hine, of the staff of J. Krutt- 
schnitt, director of maintenance and operation of the Harri- 
man lines, radical changes are made in the titles of both 
division and general officers. On the division, for example, 
the engineer, master mechanic, division engineer and train- 
master become assistant superintendents; and in the general 
offices the superintendent of motive power, chief engineer 
and general superintendent become assistant general man- 
agers. The change is not merely one of title. The former 
superintendent of motive power, now assistant general man- 
ager, for instance, remains specially charged with the duties 
and responsibilities of the mechanical department, but his 
jurisdiction is also extended over other departments; so 
that if there is a wreck and he happens to be on the ground 
before the assistant general managers specially charged with 
operating matters he can take charge and give orders to 
men in any branch of the operating department. In brief, 
each assistant general manager, whatever his special duties, 
is the superior of every officer of ‘lower rank and of every 
employee in the operating department, regardless of what 
special branch of the operating department he may be in. 





Che Exhibit. 





At the exhibit of the Chicago Railway Equipment Company 
the fame of the Creco brake beam in foreign lands is indicated 
by the display of a diploma of merit recently awarded the 
company at the Buenos Aires Exposition. 


One of the most attractive spaces on the pier is that of the 
Dearborn Drug & Chemical Works, Chicago. The man 
directly responsible for the pleasing result, is H. G. McCon- 
naughy, manager of the New Jersey district of the company. 


The Buffalo Brake Beam Company, New York, exhibit consists 
of truss and solid type of brake beams for freight equipment, 
truss type of brake beams with adjustable heads for high speed 
passenger equipment, and a full line of brake beam forgings. 


Some ingenious models are being exhibited at space 236, 
by the Union Fibre Company, Winona, Minn. The model 
of the Brown collapsible tank is complete, showing the ice 
tank, bulkhead and non-splash drip pan as installed in 
refrigerator cars. 


The Ewald Iron Company, Louisville, Ky., is represented at 
this convention by Baylor Hickman, president, St. Louis, Mo.; 
Stephen F. Sullivan, general sales agent, in St. Louis, Mo.; and 
R. F. Kilpatrick, sales agent, Louisville, Ky. This is Mr. Hick- 
man’s first visit to these conventions. 


Besides the mechanical features of their exhibit, the Loco- 
motive Superheater Company, of New York, has placed at the 
disposal of visitors a file of 300 of the representative daily papers 
of motive power centers. This file will be changed daily for 10 
days, thus covering the entire convention period. Evidently the 
pleasure of obtaining news from home is amplified for those 
having other than purely literary tastes by the contents of numer- 
ous open cigar boxes, which are also displayed in the booth. 


A new machine for driving staybolts with compressed air 
is shown at the Thor exhibit of the Independent Pneumatic 
Tool Company, Chicago. The Thor staybolt drivers are 
the result of several years of experimental work in the com- 
pany’s plant at Aurora, Ill, and in the various railway shops 
where they were tested out in practice. They are now in 
use in a large number of shops throughout the country. 
Many tests have been made with these drivers by the rail- 
ways, and it is claimed that the saving is about 60 per cent. 
over hand work. 


The ruby globes made of mica and exhibited by the Storrs 
Mica Company, Owego, N. Y., at space 601, are not the only 
globes made by that company of this same material. It also 
furnishes globes of a similar pattern in white, blue and 
green, and in fact can furnish any required color. The form 
of its new-style globe is claimed to give much better results 
than heretofore. The mica portion of the globe, flaring 
outward, prevents the deposit of smoke from the lantern flame 
from striking against the side of the globe and minimizes 
the amount of cleaning required. This shape of globe is 
also claimed to give an ideal shape to the flame of the lamp. 


The representatives of the Standard Steel Works Com- 
pany, Philadelphia, Pa., are making a lot of fuss over the 
small word “casting” that appeared yesterday in a state- 
ment giving the weight and dimensions of the large crusher 
ring that forms part of the company’s exhibit, in space 9. 
They even went so far as to have “Not cast, but forged 
and rolled from solid ingot-weldless” painted on the rim 
of the ring, “that he who runs may read.” The fact is, a 


ring the size of the one shown, 10 ft. in diameter, is not 
uncommon as a casting; but to roll one is unusual, and 
the Standard Steel Works Company included the piece in 
its exhibit as evidence of remarkable ability. 
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The Kewanee union testing machine at space 212, National 
Tube Company, Pittsburgh, Pa., is attracting much favor- 
able attention. Many people who were satisfied users of 
the well-known Kewanee unions have been inclined to smile 
a little when the claim was made by the salesman that every 
Kewanee union was tested with 125 lbs. air pressure under 
water, and patronizingly say: “Now, that’s all right. I know 
the Kewanee is a good union. I use it, and shall continue 
to use it; but don’t expect me to believe you test every 
union before shipment. That’s mere piffle.’ After viewing 
the Kewanee union testing machine in action, they invari- 
ably offer abject apologies and insist on reversing the usual 
order by offering the salesman a cigar. 


The T. H. Symington Company, Baltimore, Md., is exhibiting 
a few designs of its journal boxes. For freight or passenger 
service the M. C. B. type lid with a heavy coiled spring is shown; 
and exclusively for passenger or locomotive tender service, the 
pivot type lid is shown. The principal features of the M. C. B. 
type lid used in freight service are that the spring exerts over 
double ‘the pressure of the ordinary M. C. B. flat spring, and 
the lid hood makes a close fit all the way round the M. C. B. 
hinge lug on the journal box. The features of the pivot lid are 
the central spring pressure on the lid, a machine seat both on 
the journal box and the lid, and the interlocking fit of the lid 
to the hinge lug on the journal box. The lid joints on all Sym- 
ington journal boxes are machined to exactly true surfaces. 


Safety News, issued monthly by the Safety Car Heating & 
Lighting Company, New York, makes a strong bid for popu- 
larity with its Convention number. Aside from the usual descrip- 
tions and illustrations of Safety equipments, there have been 
injected into it some convention breezes. Ellis Parker Butler. 
the author of Pigs is Pigs, contributes an exaggerated view of 
railway standardization. He has used his well-known humorous 
style, illustrated by some clever pen and ink sketches. A wierd 
entitled Semelinsaniv musomnesitis, has been inspire: 
by Mr. Brandeis’ recent statements regarding railway manage- 
ment, and describes an extreme case of efficiency. The Safety 
company has emulated the Railway Age Gazette by placing 
copies of this periodical in a number of the hotels for free 
distribution. 


story, 


The oyx-acetylene process of welding has. been substan- 
tially advanced since the convention of last year. In space 
660, Linde Air Products Company, Buffalo, N. Y., may be 
found the latest methods in every form of application to rail- 
way service. The welded locomotive firebox shown is a re- 
markable example of the economy and facility with which 
patches may be applied and. cracks welded. Accurate data 
of the costs of the several operations illustrated in the 
structure of this boiler is furnished in pamphlet form. To 
those who have oxy-acetylene apparatus installed, or are 
contemplating such installation, the exhibit of the Linde com- 
pany will be interesting as illustrating the development of the 
art, and by concrete example show the saving in time and 
labor effected in locomotives and car repairs by the use of 
the cutting and welding blow pipe. 


The U. S. Light & Heating Company, New York, has 
adopted the widely used electric flash sign to demonstrate 
the regulating efficiency of its car lighting apparatus. At 
spaces 374-377 it has a sign abbreviating the name of the 
company thus: U. S. L. & H. Co., outlined with lamps 
which are comparable in numbers and voltage with the 
lamps in a standard railway car. The current is supplied 
by a standard U. S. axle generator which is run at vary- 
ing speeds. The letters U. S. L., etc., are flashed in 
sequence until the sign is finished. Then the lights are 
extinguished; and after an interval the entire sign is flashed. 
A flashing timer automatically repeats the cycle over and 
over. The regulating duty imposed by this sign is fully 
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as exacting as that which can be obtained in an actual 
car installation. A full set of meters and a speed indicator 
calibrated in miles per hour show to visitors how the regu- 
lating apparatus copes with all the conditions imposed by 
varying speed and varying lamp load. 





TITAN STEEL CASTING COMPANY. 





The Titan Steel Casting Company, Newark, N. J. was or- 
ganized last year to take over and continue the business of the 
Atha Steel Casting Company, makers of cast steel bolsters and 
other car and locomotive castings. Last November, Robert 
E. Jennings bought a considerable interest in the company, 
and undertook to reorganize it and add a department for the 
manufacture of manganese steel and special alloy steels. 
Charles W. Guttzeit was appointed general manager on Jan- 
uary 1; Maunsel White, engineer, formerly of the Bethlehem 
Steel Company, is actively engaged in the production end 
at the plant; and Ebenezer Francis, formerly of the Pennsy!- 
vania Steel Company, is superintendent. Mr. Francis was the 
first man to make Manard manganese steel at the Pennsyl- 
vania Steel Company’s plant at Steelton. 

The plant will not be devoted to special steel castings 
only. It is understood that, besides the Titan cast steel 
bolsters, a Titan cast steel side frame will be made; also 
other specialties for the railway trade in the regular open- 
hearth and manganese steels. The company will build ex- 
tensive additions to its plant. 





McCORD LUBRICATORS FOR VALVES AND CYLINDERS. 





A lubricating device, depending for its operation on the 
excess of boiler pressure over that in the steam chest, is seri- 
ously handicapped, if not rendered inoperative, when the latter 
pressure approaches or exceeds that of the boiler. Such con- 
ditions occur when a wide open throttle is maintained for any 





Force Feed Lubricator for Cylinders and Valves. 


length of time, and when cylinder compression takes place, at 
short cut off and high speeds. 
run under such conditions 50 miles without any lubrication in 
the valves and cylinders, but with superheated steam very 
serious cutting will take place before 15 miles have been run. 
Consequently the increased use of superheated steam and the 
increasing size and weight of locomotives will make desirable 
the use of a positive lubricating device. 

iy the use of the McCord lubricator, made by McCord & 
pany, Chicago, locomotive mileage per pint of valve oil has, 


Wet steam locomotives may be 


{ 
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it is claimed, always been increased, in some cases as much 
as 60 per cent. It is recognized that the actual cost of lubrica- 
tion is one of the smallest in the total cost of locomotive opera- 
tion; but even here enough saving can be made to pay for the 
increased cost of the lubricator within a short time, while a 
much greater saving is accomplished in reduced fuel and re- 
pair costs by having locomotives perfectly lubricated at all 
times. 





BOYER RIVET BUSTER. 





The No. 2 Boyer rivet buster is exhibited by the Chicago Pneu- 
matic Tool Company, Chicago. This tool is built along the lines 
of the Boyer riveting hammer, but is large enough to be used for 
cutting off rivets, breaking stay bolts, driving out frame bolts, 
etc. It resembles a cannon in size, yet it it claimed for it 
that it can be handled almost as easily as the riveting ham- 
mer, accomplishing the work at less than one-half the ex- 
pense of former methods. 





LAME LOCOMOTIVES. 


A prominent railway man once made the statement that he 
didn’t care if his engines didn’t square up within 6 or 7 per cent. 
in full gear. Six per cent. on an engine with a stroke of 30 in. 
is 1.8 in., and 7 per cent. is 2.1 in. With this variation in cut-off 
one will find a greater variation in power exerted on the piston. 
if indicator cards were taken they would be found that the mean 
effective pressure would vary possibly 20 per cent. If the engine 
is on a hard pull, this variation in the cylinder power might 
cause the eng:ne to stall; whereas if this weak side would do its 
part of the work the engine would pull over the hill without 
any trouble. On the other hand, if it is a fast passenger engine 
and she is out considerably in short cut-off, the high speed that 
the engine reaches causes an unbalanced condition in the machin- 
ery. An engine that is square within about 1 per cent. is better 
on a pull and will save in the wear and tear of the machinery at 
high speeds. 

The Baker locomotive gear can be squared up within 1 or 2 
per cent. The manufacturers have a full sized model on exhi- 
bition, which shows how nicely the gear squares up in both 
motions and why it squares up. It also demonstrates why it is. 
that the angularity of the main rod does not materially effect 
this gear. The Baker gear is made by the Pilliod Company, New 
York, spaces 563 and 564. 





TATE FLEXIBLE STAYBOLTS. 





The round head bolt design of the Tate flexible staybolt, made 
by the Flannery Bolt Company, Pittsburgh, Pa., has strong sec- 
tions of bolt area, capped over with sufficient clearance between 
the cap and the bolt head to allow for suitable adjustment to 
compensate for the difference in the amount of sheet expansion, 
affording a ready means of inspection. It has several sizes of 
sleeves to suit the various angles and sheet contours of boiler 
designs, adapted to take several diameters of bolt and affording 
interchangeability of parts. The difference between a two-piece 
flexible stay and one constructed in three parts is that the three- 
piece bolt affords easy inspection by the removal of the cap, thus 
exposing the staybolt proper, from outside of boiler to inside of 
fire-box, for the purpose of holding on for hammer test; and 
when fracture or breakage is discovered the bolt itself is simply 
removed and a new one installed at less expense than the rigid 
stay. 

Tate flexible staybolts are claimed to reduce the resultant 
expense of staybolt renewals and the number of stoppings of 
engines for the purpose of renewing broken staybolts and repair- 
ing cracked fire sheets. The true sense of security depends not 
so much on the fact of knowing that a boiler is strongly stayed, 
as in the knowledge that all stavs can be readily inspected at cer- 
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tain periods in fire-box service, and that bolts can be adjusted to 
compensate for inequalities of sheet expansion, thus rel:eving the 
rigid connections by rendering such less liable to excess stress in 
localities of rigid construction where constant staybolt breakage 
Five million Tate flexible staybolts are now used on 
over 200 railways. The results obtained are in proportion to the 
amount of care used in applying such and adjusting same to suit 
the conditions of sheet expansion. A new pamphlet dealing with 
the breakage of staybolts has just been issued by the Flannery 


occurs, 


Bolt Company, owner and manufacturer of the Tate flexible 
staybolt 


HIGH PRESSURE HOSE. 

In booth 386 the Sprague Electric Works, New York, is ex- 
hibiting a new design of 134-in. air brake hose under conditions 
The stands upon which 





approximating those found in practice. 
the hose is mounted are equipped with the standard car couplers, 
and movable platforms are used in order to show the hose under 
ihe different working conditions. The 13%-in. air brake hose with 
fittings as mentioned above is a new design, but the armor itself 
is about the that used in former designs, except 
that greater flexibility is provided. The main difference, how- 
ever, lies in the method of clamping and the use of fittings that 
conform with standard M. C. B. practice. The clamping is done 
in the same manner as with the M. C. B. hose, but the M. C. B. 
clamp secures the hose and armor in such a manner as to obtain 


same as 


not only the customary anchorage, but an additional anchorage 
which will eliminate blow-outs, according to the claims made for 
it. This is accomplished by the M. C. B. clamp bearing upon a 
pressed steel clamp which secures the armor and engages with the 
head of the standard Westinghouse coupling and with a collar 
on the car end nipple. 

This pressed steel armor clamp is part of the armor, and nothing 
is discarded when the armored hose is replaced with the M. C. B. 
hose. The many advantages of a properly armored hose are gen- 
erally recognized, but until recently fittings for .armored hose 
were not designed so as to be used with M. C. Buhose. 


FURMAN BOILERS. 


The Furman sectional boiler and round boiler, as made by 
the United States Radiator Corporation, Dunkirk, N. Y., are 


here illustrated. In addition to the Furman boiler, this com- 





Furman Sectional Boiler. 


pany also makes the Capitol sectional boiler, the Capitol solar 
round boiler, the Sunray sectional boiler and the Winchester 
All of these were originally produced by in- 
the advantages of consolidation 


round boiler, 


dependent companies, and 


have brought up their quality to an even higher level. 
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Each has some distinctive points that make it particularly 
adaptable under certain conditions, 
Different styles of United States boilers have been adopted 
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Furman Round Boiler. 
by many railways for station heating. It is claimed that they 
are suited for this because of their ease of operation, their 
durability and their ability to maintain a water line in the 
steam boiler even under adverse conditions. 





ONE PIECE CAST STEEL TRUCK SIDE FRAMES. 





3asic open hearth, thoroughly annea'ed cast steel having 
a high elastic limit is the only composition permitted to enter 
into the manufacture of the Bettendorf truck side frames. 
The Bettendorf truck side frame is in one piece, all its mem- 
bers corresponding to the arch-bars, columns, spring seat, 
journal boxes and brake-beam hanger brackets of the arch- 
bar truck frames, being cast in one integral casting. 

An advantage of the one-piece truck frame is that of 
reducing the cost of maintenance. Where several men may 
devote all their time to these minor truck repairs in connec- 
tion with the ordinary trucks, none are required with the 

















Bettendorf One-piece Cast Steel Truck Frame. 


Bettendorf. Where repairs are needed on the one-piece 
truck frame, they are caused by wreck or derailment, and 
not through the loss or failure to replace minor parts. 

The truck frames are made to interchange with any stand- 
ard design of truck. Any length of wheel-base, height of 
bolster, clearance above rail, or other requirement is possible 
without in any way interfering with the general features of 
the design. 

The lower part of the frame is so designed that in case of 
derailment, it wil' skid over the road-bed and not tear up 
the track. The general design and distribution of metal is 
such as to resist all stresses and provide a high factor of 
safety. 
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The bolster opening is designed to accommodate any stand- 
ard bolster, either the rigid or lateral motion type. A hole 
is provided in the spring seat of the frame, which is engaged 
by a round boss or projection from the spring plank. Flexi- 
bility in connection with the side frames of a truck in this 
manner Overcomes rigidity to an extent that the truck is 
adjustable to track irregu‘arities, reducing flange wear on 
the wheels and end wear on the brasses. 

The journal boxes which are cast integral with the frame 
meet the M. C. B. requirements, taking M. C. B. standard 
bearings, wedges, and lids unless otherwise desired. In its 
early development, to overcome the fear that a slight injury. 
while in service, to one of the journal boxes, would render 
the entire side frame useless, they were furnished under the 
broad guarantee to replace the entire side frame at the price 
of a malleable iron journal box, if the journa' boxes failed 
in normal service. This guarantee has been in effect seven 
years and it still stands. The Bettendorf Axle Company, 
Davenport, Iowa, is still awaiting an opportunity to redeem 
this guarantee. 





COMMONWEALTH STEEL UNDERFRAME. 


The steel underframe here illustrated has Commonwealth 
standard construction at each end, consisting of combined 
steel double body boister and platform cast integral. These 
are connected by steel beams, which, with the Common- 
wealth cast steel needle beams and cross ties, form a strong 
and rigid underframe. 

Each end of the underfra:ne is one large steel casting, so 
the car is yrevented from being knocked out of square when 
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NEWSPAPER ENTERPRISE. 

While full credit is due to the manufacture of the Creco 
brake beam, it has been due in large part to the energy of 
the staff of the Railway Age Gazette that the Creco aeroplane 
reached Atlantic City on time and without a mishap. Five 
A. M. is evidently too early an hour for those attending 
the Atlantic City conventions, as no one but Mr. Williams, 
of the.Chicago Railway Equipment Company, and the staff 
photographer of the Railway Age Gazette were up at that 
hour, when the Creco aeroplane swung around over the 
Million Dollar Pier, under perfect control of the operator. 
That it was on hand at the time mentioned will not be 
questioned, as an excellent photograph of the machine in 
flight is reproduced on the outside back cover of the weekly 
issue of the Railway Age Gazette. The short time taken to 
develop the negative, print the photograph, make the neces- 
sary cut and get it into our June 16 issue establishes a new 
record for speed in journalistic work. 








LOCOMOTIVE LUBRICATOR. 





The Detroit Lubricator Company, Detroit, Mich., shows in 
its space 22, a bullseye lubricator with three feeds. This luhri 
cator includes an oil control valve, which is placed in the oit 
passage between the reservoir and the sight feed regulating 
valves. This places in the hands of the operator an instan 
taneous means of starting, stopping or throttling the rate of 
speed, does away with the necessity. of shutting off the feed 
regulating valves at a terminal, or in refillng on the road, and - 
consequently the necessity of opening and -readjust’ng these 





Commonwealth Steel 


struck on the corners. This does not increase the height of 
the car. It is light and very simple. These steel under- 
frames have been through many bad wrecks and have in 
every case done all that was expected of them in saving life 
and property. 

lt is not necessary to alter the wooden construction of old 
cars in order to apply this steel underframe. The old car is 
merely set down upon the new steel underframe and the 
sills bolted to it. It is therefore particularly well adapted 
for re-enforced old cars now in service, and as no special 
Shop equipment is required to prepare it for use, it can be 
readily applied in any railway shop. The I-beam end posts 
are also easily applied. It is made by the Commonwealth 
Steel Company, St. Louis, Mo. 


Underframe. 


valves after refilling or at the commencement of a service move 
ment. Under the method of closing, opening and adjusting 
the regulating valves, the frequency with which this occurre? 
not only shortened the life of the device, but the length o¢ 
time consumed in this operation made it impractical to require 
the operator to shut off his cylinder feeds during temporary 
stops, with the result that much oil was wasted and the oit 
mileage decreased. Th‘s oil valve has a lever handle and in- 
dex plate, and is so designed that from the closed position, a 
half turn will open all feeds, or a quarter turn the feed to air 
pump only, and vice versa. 

A small ball check has been put in the oil feed nozzle which 
will prevent, through the improper closing of the steam valve 
before the oil valve, the less of oil from the reservoir due to 
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equalization of pressure. _ This check valve will also permit, in 
case of stoppage or an obstruction in the oil nozzle, blowing 
out of such obstruction by closing the oil valve and removing 
the center pece of the feed effected. The ball check can then 
‘be raised by a small wire. It has also been demonstrated that 
the placing of a check at this point prevents the passage of 
‘water from the sight feed chamber into the lubricator and that 
the water in the sight feed chamber remains much clearer than 
was otherwise the case. The oil valve positively controls the 
‘passage hetween the sight feed regulat‘ng valves and the oil 


Bullseye Locomotive Lubricatér. 
reservoir. Consequently, if it becomes necessary, while the lubri- 
cator is under pressure, to make any repairs to the regulating 
valves, the closing of the oil valve will avoid the necessity for 
draining the reservo'r, an operation always attended with more 
or less of oil and inconvenience. 


SNOW FLANGERS. 





The Railway Appliance Company, Chicago, is exhibiting, 
at booth 312, a new development in snow flangers. The 
flanger exhibited is mounted on a truck. which is equipped 
with means for raising and lowering the flanger blades by 
air, so as to illustrate the operation of the device. This 














Snéw Flanger Applied to a Pony Truck; Flanger Raised. 


company has, for a number of years, made and so!d the 
Priest snow flanger, but the type of flanger exhibited this 
year is the Ray self-contained flanger. The air cylinders for 
lifting the flanger blades are attached to the cross bars, and 
‘all parts of the flanger are hung upon and become a part of 
* thé teuck. By reason of this arrangement all attachments 
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or connections with the body of the engine are dispensed 
with and the entire mechanism is contained on the truck. 
Hence it may be applied either to engine trucks, tender 
trucks, freight car trucks, interurban electric cars or geared 
engines. 

This device is simplified and the number of wearing parts 
is reduced. The accompanying illustrations show this flanger 














Snow Flanger Applied to a Four-Wheel Truck; 
Flanger Lowered. 


in the lowered position and in the raised position. The 
working sample on exhibition demonstrates that there is no 
shock or pound in the raising or lowering of the flanger, 
consequently no jar or wear on the truck. It can be located 
either as a forward or as a trailing flanger. A number of 
flanges of this new design were put in service last winter 
and an order for a lot is now in course of manufacture for 
application to new locomotives. 





CAST STEEL BRAKE BEAMS. 


The advent of the Westinghouse P. C. & L. N. schedules 
of air brake equipment created the demand for a stronger 
and better brake beam, the use of which would insure. the 
full benefits and advantages to be derived by the adoption 
of this improved air-brake apparatus. To meet this demand 
the American Steel Foundries, Chicago, has, after many 
experiments and tests, brought out the Vulcan solid cast 
steel brake beam. Several of these beams are being ex- 
hibited by this concern. On account of the difficult condi- 
tions imposed on the designer by the small space available 
in most six-wheeled trucks, it becomes almost impossible 
to make a beam built up cf several parts that will keep 
within the required minimum deflection under exceedingly 
heavy strains. 

Besides being very stiff, the Vu'can beam is tough, and 
will bend rather than break under excessive strains. The 
truss being in a single piece, there are no joints to open 
or parts to work loose. If the beam will support a center 
load of 40,000 or 50,000 Ibs. with not more than M%g¢ in. deflec- 
tion when it is put in service it will do just as well at the 
end of years of service. In addition to the Vulcan cast steel 
one-piece beam, the American Stee! Foundries is showing 
various types of Hercules. and Ajax trussed brake beams, 
suitable for passenger and freight equipment. While every 
effort is made to keep weights as low as possible, it has 
always been the policy of the company to: put in enough 
metal to keep. the stresses within safe limits, taking into 
account net only the direct loads which. the beams are ii!- 
tended to carry, but also the various shocks and strains ‘0 
which they are subject in actual service. 





